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In tho composition of tins volume my piiiposo baa bcou 
to loudoi mtolligiblo to all ■\^bo tau lead, iiicspoctivo of any 
piovioiifl soiontiflo noquiiomonls, iho vaiioua foims of telc*» 
giapli in acliial ox^oiatiou iii di/loiont x>aita ol tbo woild, 
and tbo maniiei lu t\1uoIi then mnivollons cflccta m*o 
piotlucctl Since tho mstiument in ono foim oi allot hoi* 
iiivolvoa all tbo gieat laws govoimiig eloctiical and inagiioU 
loal x)boiiomena, tho disco voiy of wlucb will loudei* for ovoi 
inomoiablo tbo losoaicbes of tbo oinmont soieutifio inoii ol 
Lho last? half contuiy, it wa^ nocoasaiy to lucliido iix the 
opposition ot each xnece of such an nccoimt of tho 

physical jHincuilo iijion which its uso cloxionds, ns should 
lender its aiixdioation and eAeets niidei stood DeaciiptionH 
of such aiijiniatus, howevoi cleaily cxxnosscd, would havo 
beon obsoino without giaxduo illiisliations to ooiiospond 
with them TDhcao havo accoithiigly boon Bupjiliod, ne will 
bo seen, with no spaiing band 


I^To two oouiitrios agioo m adopting tbo same foim of 
iolograxiluo inBti*umont,and ovon iii tho snnio country difloi out 
ibims of tologrniib aro used by ddfex*ont compamos and foi* 
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difleient purposes Since these vaiioiis nisti umeuts tire 
nlways different m tlio details of tlioii construction and ofben 
totally distinct in their piiuciiile and mode of oj)oratiou, it 
"was nocessaiy to explain each in auecesaion, and to do so 
coiaectly it was necessary to seek and obtain anthontie 
doonments, desciiptionsj and drawings fioin those who woio 
placed in the direction and supenatendenco of the telogiaphs 
in vaiious parts of the contmont of ISuiope and in the 
United States 

The reader of tins little volume will find in its pages 
abundant evidence that no pains or cost havo boon spaied 
in those researches 

OTie history of the invention of tho !Electiio Tologiaj)h 
a subject upon which X have not judged it expedient to 
enter The details of such a narrative, necossanly numerous 
and complicated, involving sevoial questions of disputed 
priority and contested claims, hesidcs filling a much laigoi 
volume than the present, would piesent few atii actions foi 
the largo masses to whom onr work is addiossed 

The Blocti‘10 Telegraph is not the invention of an 
individual As it now exists, it is tho joint pioduotion of 
many eminent scientific men and distinguish od aitists of 
various coimtiies, whose labours and experimental re search es 
on the subject have boon spiead over tho last twenty years 
IN’ofc being px’eparod to engage in a complete account of 
the progressive results of these labours, I have m the 
jfoUomng work generally abstained ftom the mention of 
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iiivenlois, fiom ft desue to avoid the iiak of appealing to 
put foi'waid Boino in undue piofoieuco to ofchois who might 
1)0 supposed to have bettei claims to notice Thoie can, 
howcvci, bo no iisk of committing an nynstice by stating 
that m England Ptofessoi Wheatstone, in tho ITmled 
States Piolossoi ICoiso, in Bavaiia M Slemhoil, in Pmssia 
Di Siemens, and ni Erance MM Bioguet and Eiomont, 
have soYoially stood in tho loading lanks of invention 
Besides these eminent peisoiis may bo mentioned, Mr 
Bam, tho mvonloi of the oloctio chomieal telegraph , Mi 
Henley and tlie SFobsis Biight, who have impioied tho 
magnetic teleginph, Messis Bioll, to whoso gemns and 
enioipiise the woild is indebted foi subinaimo leleginplis , 
Messis Hownll and Oo , who have been signalised by the 
oonstiuction of submaiino cables, Mi Walkei of the 
South Easloin Tolegrapli Company, and Mi House of 
tho United States, tho luventoi of a printing tolegi aph m 
extensive opeiation, 
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AYOKDEKS OE SOIENOB 


rax^jdi iUoxiXatlon of m^olligonoo was also tlio boast oi 
thoso ttmoSk iHow foioignors stated -when told tUat tho nows ot 
eaoli aftoinoon foiinod a tojiio of oonTorsation. at tea- tables €h.o 
sanio ovoniu^l twenty niilos fioiii I^ondon, and that the morning 
journals, stdl' damp fiom press, wcao sorted at bioakfast 
witlnpj a ladiwB of^tlmty miles, as early as the fio^uentors of the 
London eluhs locoiyed thorn , 

Now lot us wnagino that some profo^md thmlcor, deeply versed 
lu the lOBQiuoes of Solonoo at' that epoch, W910 to havo gravely 
prodtotod that tlio ^ goner ation existing then and there would Ixvo 
to see all those adihrrablo pprformanoes, become obsolete, and 
oonsigpod ite ithe idstoiw of jdio 5?a$t , that they would hvo to regard 

suoh Vehidos a^ tho A| 


go * * am 


J?** 

d ** Defianoo ** as olumsy expedients, 
and thelt oelcfTi^ such as to satisiy those alone who woie in a 
hapttwa^djg^^tte of civilisation 1 

us imagine that such a poison were to alBiin that Ins 
oontompororios , would live to seo a ooaoli like tho ^^Lofiauco,” 
making Its tiip between London and Exotor, not in thnty, but in 
^ftvo hoius, and drawn, not by 200 blood^hoyses, jlmt by a moderate 
si^od stovo mid four hnshpls of coals I 

6, Lot us furtlior imagine tho same sagacious individual fy 
jprodioh tliat his cQutoiup ova^ 10s would live to soo a buildmg 
etootod lU the, centra, of London, irt tho cellais ot which maqliidQiW| 
would be pjjcyidcd fei. the fabrication of whien ' 

siio^i ho at in ,aiiy quantity 

io<]p3rftad| /Qvoa ♦ that can^ao^prs would ho 

th^ along which 

will, that in the attics of this 

some y^lbuld ’be provided ooBtaln small msta umonts like r 

ei* pianefoytos , that by moans of those mstnimonts, 
the J aforesaid lighting should, at the win and ploasmo of those 
in charge of thorn, dohvor mossagos at any pait of Europoj from 
St Petoi sburgh to Naples , and, milno, Hiat answers t^Q suohnies- 
sagos should be rqeoivcd instantauoously, end by^hhe ' 

ill at m tills same building ofQloos should be pro7ided,K ^my 

and 

shilUHjgBM^^^d a messogo hy JxgMnir^g toTJfaiwOi; Yieuni^, lOndhy 
wailing ^Ocifew noy^entar ?:cea)ve an answey'4 ' ' 1 1 ' 

«koV<i?«;(daiin after^ the iuspwjod iOtWiar^ei #ie Jiceh of 

'ft 


lady or gontlomau , might *^t ai^ lionxj 

gsiiscnd a message by Ixphtninu to;j? 
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liiq liaiid iL poiicil ox pen* tlic point of ’s^luolx slitmld lie in an^ 
otliGi to^vn oj eitVj no inaitci how distant, and should, xMth such 
pen 01 ^Mito oi d-Llinonto in foueh distant plicu, fixiUi 

ohataoicis oi ilosigns aa anight x>loa''0 him, with aa miio]i inoinpti- 
tude and xnccisioit a‘a if tho papoi to ^\ Inch these ohai iiciei s oi 
designs 'll CIO oonnnitlcd laj iixioii tho iahlo hcfoio him , oi that 
an iiidividnal piUlni^ a stiiiif^ at London should iin» a lull at. 
'Vienna, oi holduijy n matoli nt >St Potoiabiiifjli should disolun -jo a 
oainioii at Jfajjlcs ^ 

C fouj)j>oscj ]u should nfllini tliat means 'xionld bo disroicied foi 
ooiiioitinf; cliaieoal into diauioiids, lliafc iho li^ht ol tho smi 
■Mould ho compelled, iMlhout tho iiitcii ontion of tho limnaii hand, 
to iiialco a XJoitiait oi axnoiurc, with atidclity, tiuth and piocision, 
"With ivlueh tho xnoduotioiis of the most c\.nltcd aitistio skitl 
■Mould not beai coinxiaiisoii, and that this pictuio should bo ino- 
dnoed and coinxdctod m its most mitiuto details m a fow scooiids- — > 
naj , even iii tho iiaotion of a second, that candles and lanix>s "w oiild 
ho Slip* 1 seded bj dame niannfaotuiod on a lai go st ale in tho subuibs 
of oitiLS, and disixibutGd foi mo in pipes, oariicd iindci ilio sUeots, 
and into tlio lionscs and othoi buildings to bo ilium mati d , and 
that tho and oUioi niotals being dissolved in liquids, 

'would foimlhoTnsol'vca into tho ai tides of oiiuimont and nso by 
a spoiitaucQU& x^iooess, and without tho mlei\oiitu>u ol human 
laboni ! ^ 

No aiithoiity howovoi o\alte<l, no ailaininonls howoxoi jiro- 
found, no lopuiaiion howovoi icspocted, could ha^o saved tho 
individual 1 ash cnougfli to havo given iiitoi ance toeuoh pi ^ dictions 
some foity yeais ago, fioni being logaidod as lubouimg undci 
"•xnlcUeetual dcinngoinoni Yet all theso things have not onU 
como to pass, but tho contcmxilation of many of thorn has bcioim 
BO inloiwo'ven with oiii habits, that familitii ily has blunt t d the 
edgo of woTidei 

7 Comxiarcd with all Biioli loahtios, tlio ilhisiona of oiioiital 
loiiianco glow imlo , fnoi Btaudfl liighoi than fioUon ni tho of ale of 
ilio maivolloiifl , tho feats ot Aladdin aio tamo niul dull , and tlio 

elates of tlio lamp ytold piceodonoo to tho cxmils whioh xucBido 
o^ci tho battoiy and tlio boiler 

8 Of all tlio xih'vsioal agoiits ihscovoicd by niodciu BOi(nlin.Q 

icscaioh, the most loiiilo iii ita subseivioiio\ to tho oitfl of life la 

incontchtably olcotii-oity, and of all tho axiphealions of ihifl Huhtlo 

agent, that 'which la tiansooixdontly tho most admiiablo in its 

ollects, tho most asiomnhiiig in its lesults, and tlio most imp oil ant 

in its induGuco upon tho t«ooial i olaiions of mankind, and uxjon tho 

spread of oivilisaticn and tho di (Fusion of knowledge, is tho 

!ElcGtito Tologiaph* iifo foioo of habit, howovor long oontuiued, 
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no tlcgioo of fanuhrtiity can ofFnco tlio <9on*io of -woiidoi wliioh tho 
cliocts of this most mtii vellous tipplicnlion of soionco O's.oites 

9 Being at Pans some yetns ago, I was ongagOd to fjhaio witli 
'\l XjGVOIUCI, tlio eclobiaicd asti ouomci , nntl bomo otlioi men of 
suonco, 111 tlio siipoim London CO of if sciics of oxpoi imcnls to bo 
niado bofoio coinniittoos ot tho Logislativo Assembly and ol lUo 
Institute, uith the \icw of testing tho oUloiOTioy of oeitain tolc- 
giaphio appaiatns On that occasion opoiatnig m a loom at 
tho Almistiy of tho Intciioi appiopiiatcd to tho tologiaiihs, into 
winch wiics piocccdmg fioin vai ions x>a its of bianco "i\oio hi ought, 
wo dictated a mossago, ooasisling of about foity i\oids, addiosbcd 
to ono of tho okilvB at tho inilway station at VnlonoK nnos, n 
dislaiioo of 108 imlcs fi om Pans Tins snessago was tiansniittod lu 
two nimntes and a hall An iiitoival of about ll\o niiiiutcs 
olajised, duiing which, as it aftciwaida appealed, tho oloilc to 
whom tho mossage was addiesscd 'was sent foi At tho oxpiintion 
of this iiitci val tho tologiax>h hogaii to ov^woss tho answci, wluoh, 
consisting of about thutj-in o woids, was dcltvciccl and wnttoii 
out by tho agent at tho desk, in oiii xuosenoc, iii two miliiitos 
Thus, foity woids wcio &ont 16b milts and llmtv-hio woids 
aotuiiud iioni tho eaino distanco, in tho shoit apaco of fom 
luinutcs and thiity seconds 

But am 1)1 1 sing us this was, wo soon aftoiwaids wilnossod, in 
tho saino lootn, a still moio itiaivollons xioifoinumco 

Tho folloniiig oxiiciimcnb was x^iopf^iiod and pci foi mod at the 
suggestion and iindci tho dnectiou of M Xicvoirioi anti 
myfaolf — 

Two W1109, extending fiom tlio xoom In whioh wo oiioiatod to 
Tnllo, woiG united nttho lattei plaeo, so as to foim ono eonliimoiis 
wno, extending to Billo and haoK, making a total disianou of 
6tj0 miles This, howovei, not being deoined suniouml foL 
tho inuposG, sovoial coils of who wiappod with silk wcio 
obtained, moasming in then totil loiigth 710 miles, and woio 
joined to tho oxUoimty ol tho wno loiiinung fioin LiUo, thus 
making one continuous wno lAcasmiiig 1083 iniloH A mossogo 
consisting ot 282 woids wiia thon tiansmitlod fiom ono ond of tlio 
WHO A xieii ntiaclicd to tho otlici ond immeduttoly began to 

tho message on a oheot of jiaiiGi moved nuclei it by a simplo 
moohainsm, and tho eiitno incssago was wiitteii m lull in tho 
Xucsonoo of tho Ooinmittoo, each woid hoiug Hjiollcd comxilotoly 
and w ithoiit abiidgnn nt, se cotidSf hoiiig at tho avciago 

into oSJirc toot eh ’‘tojitht second * 

By this mstiumont, ihoiofovo, it is x^^'^^hociblo to tiaiiBinit 
intoUigeiiflo to a distunoo of ni>waids of 1000 miles, at tho lalo of 
19£»00 woids jioi* horn 1 
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TJiq in&tiuiucut would, tlioicfbio, tiansinit to dihtonco ul ! OiJi 

miles, 111 tliG spa CO of an lioiUt tlio coiitciils ol about loi ^ 

tliG book now lu tlio hands of Iho jeadtii 1 

Silt it must not be imagined, bcoaixso i\o lia^vo hoio pitxiiu * d (-ni 

o’vamplo of tho ti ansmission^f a tlcsjiaieU to a distinu n oi liv^ u 
mites, tliat auj augmontation ot that distauco could ciui jo 

delay oJ: xnaotioal imyoitanco 

10 Although tlio volooitj of tho oleoliio oiiiioiit Iuih it of hi u 
1 eiy oxiotly mcasiiiodj it has boou cstablislied bo^oiul nil diio <1 
that it IS 50 gloat that to jtass fioiu any ono jioiut on tlio nut lo * 
of tho caith to any othoi, it would tako no luoio than an iimiijn 

oiahlo fi action of a second 

11 If, thozefoio, tho despatch had been sent lo a distaTu e i l 
twenty thousand miles instead ol ono thousand, ilstiaiicim t* ii 

would btiUhavo been instantaneous 

feuoh a despatch would fly many tiinos lound-tho < aith hi f iv 1 1 1» 

tho two beats of a eoiniiioii clock, and would bo wntton in till I itx 

tho placo of its destination moio lapidly than it could b(t leja ift f| 

by woxdof mouth Whou suoh statomonts aio niudo, du wo lott 

feel disclosed to o'vclaim — ■ 

such thtngs Lcio fls wo do speak about? 

Ot have Avo oatcu of ilio iii^auo lool, 

IThat makes the lenson piisuuci V* 

In its wildest flights tho most ovalted amagi null on would iiof liu\ii 
daicd, 01011 m fiction, to gi\o uttoinnco to ihoHo atubbem 
realities fi>liakspeaio only vtntuied to make his fiuiy 

** Put a gudlo louiut tho caitli 
In foi fcy minuted 

To have enoiioled it eoToial tinioH in a socond, would havo ptu'iiu d 

too monstioUB, even foi Jlobin Good follow 

The cm ions and mtolligent loatlei of thei>o pages Will hooi* * \\ 

be content, nftei tho statemoiit of foots to cvtiaoidinni^ , 

remain lost m vacant astonishment at tlio powei of sou ucs , willi 

out seeking to bo iiifoiincd of the niomioi hi which tho phonorm na 

of natme have beon thus wondcilully subdued to tho uses nfnititi 

Aveiy biiof oviiosition wiU bo»oiiough to loiuloi iiitolligildo the 

maniici in which these miiaclcs of soionoe nio wi ought 

12 The Woild of Soienco is not agicod as to the ph\;iiiul 

chaiaotoi of Elcotiieity According to tho opinion of soino it 1 * a 

dmd infinitely ligh to i and moie subtle than tlio most nltcnintUil 

and impalpnblo gas, capable of moving IhiougU Hpaoo with u 

velocity comm on aiU ate with its subtleness and levity Heimi 

legaidtlus iiiud as simple* Othoi a contend that it is Gomiioiuut, 
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consisting of two winiilo fluids linving antagonistic pio^ioilies 
wlnclx when in coiuLmaiioTL iicutialiso oaoli otlici, but wUxoli 
lecovei tlicn acti\ ity* by dceomjiositioii Otkoifl again icgnid. it 
not ns a Biioeific iUiid winch mo^ cs thioiigli spaco, but as a 
plienoiiiouon analogous to sound, and think that it is onlj a Bciita 
of undulations oi vibintioiis that aie piopagntod (hiongh a lughl^ 
clastio luodiuin wliioh inodncc tlioiaiious clcotiioal oflbota just 
as tho pulsations of tho atniosxihoio oJioota of 

sound 

13 Unjunly tlicso dillloulfe disoussions aio not noocisniy to tho 
olcai conijn chon Sion of tlio laws which govoin tlio x^l'^oniuuona, 
miou wlnoli deoil lo tolcginphy dcxionds Itiiill ncvcifcholoss foi 
tlio jiuixioscs of o^Lplniinliou bo eoiivcuiciit to iiso a fcystoiii. of 
language, 11111011 iinx>lios tlio cvistoiico of a ooitaiu fluid wliioh wo 
shall call tho olrctiio fluid, oajjablo -of moving o^ol ceitnin bodies, 
and being obsti noted oi altogctlici htoxipcd by oibois, and wliioh 
by its x>if^' 5 Gnco oi x^* inoducLs coitaui dcfiuito eifccts, 

mcohnnioal and chemical 

I'X Whethoi tho olcctiio ngenoy bo oi bo not a inateiial ILmd 
foi oiii luosont xniixioso is iiiiiinx>oitniit Tt is enough that it 
coiniiuiis libolf as Buoh, and that Iho pioxicutiGB oi cflccts Mliiohive 
shall impute to it aio such only ns it is nseoi tamed by obsoivatiou 
and o’vpt iimoiit lo xiosscss oi xnodiico 

lo IIowoMU "Naiious iho foiins may bo 's^luoh imonlioii lias 
ooiifeiiul upon cloctiio tolcginijlm, thou oflhiuioy in all ofthcs 
dcxionds on oui powci* to luoduco at will tho following oUcots — 
1st To xJioduco oi develop tlio clcoiiio fluid m any clcsiicd 
qiiantitj^ , and of tho ncccssaiy tximlit j 

2 udlt To tionsmit it with oolciity lo any loquiicsl dislaiioo> 
without injm loll sly dissixiating it 

*lid To cautio it uixm its aiiivnl at any assigned point to 
Xnoduco bomo tjcnsiblo cfliots, wliioh may hcivo tho of 

will ion oi xuintrd ohaiaotciB 

10 Tho ohcUio fluid is dciiosilcd in a latoiil stato iii unliiiitlod 
ipiantity in tho ( ai th, tho waiois, tho abinosplioto, and in all 
bodies iixiun the taitli, wliotlici solid, liquid, oi gastoiis Tt is 
diiiongngod and londciod iielivo b^ \aiioiiH oiiuseH, miluial and 
aitificial Tho mutual fiielioii ot bodios, conlaot and inchsiuc, 
tho contiguity oi oontaot of bodies having diftoiont iomiioialuit s, 
iho t hum cal aiiioii of hodicn ono iixioii anothei, Iho action oi 
niagnctio bodies on caoli othei, and on bodies susooxitiblo of mag- 
nctisin, luo Hcvoially causes of tho dovolox>niont of the clu tiio 
fluid m gi( atci 01 less quantity 

Founili d iixion tliLHQ plionomona* vniiona axipaiaUis liavo been 
oontiived, by luoaus of whioli tho elootiio fluid may bo ovolvod 
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and ^sollooted m any do sued qnaiiti ty, and with any leqimcd 
intonsitj Among' these, that "wlnoh lias pio\ed to bo tlio 
most oJfHoionfc foi toleg^i apliio puijioscs la the oATYiNio or “Voi^rAio 

ItATTl^IWr 

17 llhiB appniatiia is to tlio do o ti lo tolegiaiih 'wliat tho boiler 
IS to tlio ‘steam-eiigino Jt is tlio gonointoi oi tlio fluid by ivhioh 
11 lo ftotion of tlio teleginxfliio niaohmo is xnodiiecd and mnuitainod 
It biniplioa tho Jhnd m any lequiiod quantity and of any dcsiicd 
intQn*3ifcy As the boilci is aupjflicd yith c^xicdiLiits by -vvlueh 
within piaottcal hunts Iho quantity and picsamo of tho steam 
may bo Trailed, liccoi ding- to the e'^igcncos of tlio w oi k to wlneh 
tho engine is applied, so tho voltaio battoiy is piovidcd TVith 
e-xpedioiits by which tho quantity and intensity of tho chotiio 
fluid it evolves cnBL bo Tailed accoiding to the distance to winch 
Iho mtoUigoueo is to bo tinnsmilted , and iho foiin, whetlici 
Tisible, 01 til, TViition, oi punted, iii which it is lequncd to ho 
dolxvGicd nt the place of its dostinatiou 

18 Tho olcotiEo lliud being thus inoduocdin fiiiflioiont quantity, 
it 13 noco“)aniy to pio\ido adequate means of liansimtling it to a 
distance without oTcxiosing it to any cause of ijijiuious dis3it>alion 
oi waste 

Jf tubes 01 pipes could bo constructed TVitli suflioioiit faoility 
and oheaimesB, lluoug'li winch tho subtle fluid could flow, and 
which would ho oaiiablo of oonllning it dining its tiansit, this 
object would bo attained Aa tho galvanic battoiy is analogous 
to iho boiloi, such tubes would bo analogous lu ihon foim and 
fimcttons to tho stcam-pqie ol a stcam-ongino 

19 TUo const! iiotiori of such moans oi tiansmiBsion has bcoii 
aooomplishcd by means of the woll-known xnopoity of tlio 
clecfciio fluid, m Tiituo of which it is capable of passing iieclj' 
ovci a 001 tain olnsa of bodies called coNuncroits, while its niovc- 
luont IS aiiestcd by anothoi oloss of bodies called woN-coNiuroroiis 

Ol ITTSlIJiATOllS 

Tlio most conspioiious examples of the foinioi class aie tlio 
mo tills j tlio most lomaiKablo of the lattoi being losins, wax, 
glass, poieolniti, silk, cotton, diy an, Ao 

20 r?ow if n lod 01 who of metal bo coatod with Tvax, oi 
wiapjicd Tviih silk, the oleot^io fluid will jmss fiocly along tho 
incial, in yntuo of its chai actor of a conduotoi , and its ( scape 
iiom tho inotal latoiuHy will bo pievoiitcd by tho eoatmg, in 
Tutuo of its ohm actor of an mBulatoi 

The insulaloi in such cases is, so far as relates to tho olooliioity, 

ft. ical tube, iitaBmuoh as tho olcofci lo fluid passes tliiougli tlio 

inotal luoluded by tho coating, in exactly tlio same maiinei aa 

watoi ot gas x>asscs thiough tlio pipes which conduot it , with this 
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(lilToionco, liowo\ci, tlmi tlio olt-itrio flmcl movos tho v\iie 

moio ficely, m nix almost inilnito piopoxtion, than docs oitlici 
TV atti 01 f^na m tho tuhes 'w hieh coiidxiot ilic-m 

If, then, a contod wilh n non- coixdxxo ling snbatniico, 

caixnblo of lesisting tho vxoi&sitiid( s of "ttcathci, woio o^^tciideil 
botivoon any t'wo distant points, oiio end of it bomg nttaohed 
to ono of tlio ovliemitios of x f,nl\niiio hnttoiy, a sttetim of 
clcot 1101 ty would jxass along tilt imio — -j}}ovt(7cil tJio of/itj oncl of 
the V e connoctatl hy a condiicto} thUh the othe} evtiomity 
oj the hatteiy 

21 How iho fluid tinusniittcd to a distant station is made to 
piodiico iho cllocts hj which mcssiiges aio oxpicsHtd will ho 
explained hoioaftei, inoanwlulo it will ho noccssniy fliat to oxplaiu 
tho foim and pimoiplo of ilio voltaic hat tones used foi tolo- 
giaphio opcialions, and secondly tho ovjicdioiits hy which tho 
cm 1 out IS tianainittcd and suspended, and tuiiicd in ono oi 
allot hci diioctiou at tlio will of tho opciatoi at tho station fioni 
winch deapalolios nio ttansipiltcd 

To oompioliond the piineiplo of tho voltaio haltcty, lot us 
suppose that two htiips cut, ono 7 / fioiu a bheoi of /ino, and. tho 
othei GO (lig 1) fioiii a shcoi of i op- 
pel, aio iminoiscd witliout touching tJ^p 1 

oaoli othoi in a vessel coiilnnniig -f-^n p 

watci slightly acidulated To the 
upiioi edges V and rr of tho fciiiiio lot ^ 
two pieces of wuo i » p and s’ «, ho 
soldo! eel In this stato of tho appa- 
latuB no dovolopinont of Iho olcctiio 
fluid will ho inanifcated , hut if tho 
ends p and « of tlio wiics ho 
hi ought into eoiitnot, aii olectiio 
cm lent will Bot in, lunniiig on the 
wiics flora 1*, tho point ivhoio iho 
WHO IS soldoicd to tho coppci e c, 
to ir, tho point whoio tho olhei wito 
IS soldeied to tho j^ino / 'L'his 
omicnt will coiitinuo to How so long 
as the ends p and n of tho wiios aio 
kept in mutual coiilaot, and no longer Tho nioiuoiit tho ends 
and » aio sopaiatcd, tho ouiioni ceases 

22 Tho coininenoomont of tho ouiioiit upon tho conlnoL of iho 
WIICS, and its coBsaliou uxion tluni sepanltion, aio absolutely 
tnstanianeoHs » «o imioli bo, that if tho ouds^i and n woio bionglit 
into oontaot and Bopaialcd n luniditd tiiaos iii a focoikI, tho flow 
and buspoiisioii of iho oinroiit being siimillantoiiH with tho 
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contacts and fiopaiations, would also |ako jilaco a lixmdiod times 
in A ftccond 

5?Jie oxi'atoixco of tlio cm i out eatablislicd in this oaso is indc- 
pondont o£ tho length of the wiics i jj and it n AVliotlioi then 
length ho 10 fcLt, 10 miles, or 100 miles, tho ciuiontxvill still 
flow upon thorn when thoii ovtiomitics p and axo bi ought into 
contact Tho only diflcicnco wU be, that tho intensity of tho 
GUI lent will bo less in ilio fiamo piopoiiioii aa tho Iciigtli of ilio 
■vviics la augmented 

23 Thoio IS nnotlioi condition of gloat innioitiiiioo, whctlxei 
legorded theoiotically ox piaolxeolly, on wliioh tho oxuiont will bo 
oibtnblislxod and mnuitained 

Instead of bunging tho wiios P p and U" ti into contaot, let 
thorn bo continued clox\ XI wax els, as lopxcsciitcd in iig 2, and ooii'' 
ueoted with two plates of motnl^/ and 71', bxuicd in tho oaxLli, ox 


jc. ^ rjg 3 



with mnssofl of metal oi oihei good condiioimg body of any foim 
^\haio>oi thus biixiod Iix that enso tho cniiont will he esta- 
blished as bofoio, douiiig along t!io xviio soUlcicd to tho eoppoi 
fiom 1' to p* ami along that aoMcied to tho ^mo fiom n' to k 

Thus, m both eases ilio oiiiient starts fiom tho ooiipcii and| 
following tho corn so of tho wiioa, loturns to tho yxno la tho 
foxmoi oafio, Ixo^xoyoij it la ooiitmuoxxs , but m tho lattoi it is 

appaiontly In oho n, terminating and loooinuxonoing at 7i\ 
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24 In tliQ olcotiio Ihooriea it i<j assnmccl that llio course of the 
OTiiiciit^ it ovists at all, must in till eases bo continuous and 

iinbiokcii liom l* to N", as it is in fact imtlei tho conditions lojiio- 
sontod ill flg^ 1, %\lioii the ends p and » lue lu contact It is 
blioiofoio assumed ilmt in tho caso lepiosonlcd iii 11^ 3, tlio 

vtmtuni of tho oaiUi 'wliioli is intoiiioscd bot\vccn_?j'' and plajs 
t-Kcpaibof a niotallicwiic joiniiif^ these points, and that tho cun cut 
vluoli aiiues by tho mio pp* at p flows tluongli tho caitli, as 
iiidioatctl by tho aiioAs , to j/, liom wlicnco li floA\ & along; llie imio 
W JT to N 

It IS found also iii this eubo that the cvisiciico of ilio ouiiont as 
iTidepondcni of tho leiig;ths ol tho "wiics, ^vliioh do not aftcot li 
<»thoiwiso than by diminishing its intensity AYhotlioi tho tmics 
xiio 10 foot, 10 miles, Ol 100 miles m length, tho oiuiciit still ttowa 
Xioan P to^y mul lotuins tioiu to k 

2t> Tims, admitting the gcnoiallj aol nQ%\lcdgod prmciiilo that 
tlio Miatum of tho cai Ih lutei v eniiig bctiv eon p* and pla> s tho jiui t 
of n condueting wiio, nnitiiig tho ends and ot tho "wiics 
la lined, it will follow lliat llio oiiitciit at p'^ though sopaiale'd, as it 
may bo, bj a distanco of sovcial lumdiod miles fioiii the point n 
of its lotuiii to luids its "svay noi oi thole ss ihioiigli tho caibh 
tmoiiingly and inhlaixiaiieoiislj to that iioiiit 

Of all the miiaelcs of Bcionco, siiiely tins is tho most niaivel'* 
lous A siionin of eloctiio thud has its soiiico in Iho cellais of 
tli-G Ceiitial PlociiHo Tolegiaphio Offleo, Jjolhbiuy, Loudon It 
flow's uudei Iho stieots of Iho gioat imitiopolis, and, passing on 
>v 11 cs auhp ended ovoi a /ig/ng seiiea of inilwajs, lenclieH 1dm- 
liaugh, wlioio it dijis into tlio caith, and dilFiiscs itself upon, tho 
liiii led plate iTom tliat it fakes flight tliioiigh tlio oinst of tlio 
QCtith, and ^nds lis own ttay back to Iho collais at I othlniij ! 1 1 
Instead of bmying plates oi metal, it would he sudloieiit to 
eoiiiieot the wiics at each oiul aviUi Uic gas oi 'watoi pipes, wluohj 
In ing conduotois, would oiptall)- eoiivoy the fluid to tho oaith , 
send m this case, evei^ toUgiaphio despnioh which Jhes to I5din- 
l>iugh along tho wii< s which boidei the lailivays, would fly back, 
xusliing to ibo gns-pipis which lUuiniiiato hdinlnugh, iiom. ihoni 
lliiough tlio Cl list- of tho oai ill to iho gas- pipes which lUntniiia to 
Tjondon, and fiom them lionio to tho baticiies m iho oollais iii 
X#otUbuiy * 

30 To doiivo all tho ntccH«niy iiisti notion fi oiu w hat has hcoii 
ovplumed above, it will bo lucossaiy to dislmguisli wliot ir 
essential fimn wliat is lueicly optional, and winoh iidmits of 
modilication oi olmiigo without aflceting tho losult 

27 It will ho Btcii that tho cleotim fluid is evolved by tlio 
combination of tlueo bodies, ilio yino, tho coppoi, and tlio noidu- 
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latecl solution in which tliey aio TIio pi ofli Lotion of' 

the oiii’iont depends on tho olioiiuoal action of Uio solution on ihc> 
^ino That inefal being \ery su'^coptiblo of oxytlation, <Uotnu-^ 
poses the atci whioli is m contact uitli it One coiistitin n( ot* 
thewatoi comhiiuug with tlio /mo, piodiiues a coinpouml call'd 
the oxjdc of 7 ino, and this ovydo ontciing again into comlamiUoTi. 
■vvitH the acid which tho wntei liolds in solution, foi ins a solui)|tt 
aalt If tho acid, foi o's.amplo, bo snljihniio acid, this salt imU 1h> 
the aulidiato ot tlio o'Suyde of ziuo, and as fast ns it is xnodiirt d il will 
bo dissoU ed in tho witei in which tho slips of jnotal ai o imintn s d 

Meanwlnlc, tho coppoi not being as siisooptiblo of oluiiiuiil 
action as the 7ino, remains comiiaiatii oly iiiiailoeted by tho sol na- 
tion , but the liydiogon evolved in the clceonixiosiiion ot tho waif *. 
collects upon its suifaco, aftoi winch it uses and osoaxios iii 
bubbles at tho siufaoc of tho solution 

It IS to this oh cmical notion nil on tho /mo that the pioduolKni 
of the olectiio ciirient la duo It alike notion had takt n phu a nr 
the same dogieo on tho copiiei, a siinilai and equally inUnia> 
eleotiio oiinont would bo produced in tlio oiqiosilo diiectioii , amt 
in that ease tlie two cm i cuts would noutinliso each olhoi, and Hi> 
elcetiio ollect would ensue 

Piom tins it will bo aeon that the olUoacy of tho combiiinlujTi. 
must be nsoiibed to the fact, that one of tho two molnls numoiHi il 
in the solution is moio oxydablo than tlio othoi, and that tin* 
eneigy of tho effect and the intensity of the oiuiont will be Kf » 
much the grontei ns tho susceptibility of oxydation of tho oiio 
metal exceeds that of tlio othoi 

28 It appeals, theiefoio, that tho pimciplo may bo goncialist d^ 
and that eleotiicity will he developed, and a ouinent jnodiioc d by 
any two metals similarly placed, which nio oxydablo in dilluicnb 
dogiees 

jZiiio being ono of tho most oxydablo metals, aiul being aliii> 
sufHoiently cheap and abundant, is gonoi ally used by xnoJoitnu 
for voltaic combinations Silvoi, gold, and x>lntmum nio sovoially 
less susceiJtiblo of oxydntion, and of chemical action gcnoialljr ^ 
than ooxipei, and would tliciotoro answei voltaic pm poses botlt i , 
but aio oxohided by thou gicntoi cost, and by tho fact that ooxixti^i 
IS found B ilHoient foi all ximoticnl pni poses 

29 It IB not, howovei, absolutely no ecssniy that tho moxydablis- 
element o o of the combination should bo a luoial at all It in 
only necossni*y that it be a good condncioi of olootueily lii 
oeitam voltaic combinations, ohaiooal xnopoily sohdiUod tiii» 
thciofoie boon Bnbstitutod foi copper, tho solution being such a *4 
wonld produce a stiong ohomioal action on ooxipoi 

SO In tho above illnsti ation, wo have siipxiosod that ihrj 
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molfiUio clcinoiiib of tlio comljinatton aio thm lootaiigiilax slips 
out fioiii si loot metal TUo foim, liowo’vci, is lu aio maiiiioi 
essential to Iho pioductioii of tho oleotiio cm i cut So long- as 
tho iiisgnitudo of tlio auifacos evposcd to o out act mtlitlio solution 
IS tho same, tho cm lent x\ill havo tho same foioo Tho xntoes of 
metal may thciefoio lia^vo Iho foiin licic siii51)oslcI oI thin loc- 
tnngulai jdntcs, oi they may ho foimcd, as is often found eon- 
\onic lit, into hollow o^lmdois, that of tlio coiipoi boiiig ho much 
less 111 diainctci than that oi the zinc, that it is capable of being 
plficcd xvithin it w ithoiit mutual ooutaot 

Tho smiplo aiiangomoiit lust oclox>Locl by Volta consisted of 
two equal discs ot inelal, one of /mo, and. tho other of coiijioi oi 
sil\ci, with a disc of cloth oi bibulous eaid, soahod in au aoid oi 
snlino solution, between tbeni Those woio usually laid, with 
then BuiJaoes hoii/ontal, oiio iixion tho othoi 

Tho late l)i "Wollaston xnoposed an aiiangomont, m which iho 
copxioi i)lalo was bent nilo two paiallol plates, a Bjiaco botwcon 
thoin bum g left foi tho iiiHoition of*tho /mo x>latc, the eoniact of 
tho x>latcs being inevontcd by tho iiitciiiositiou of hits of coik oi 
ollu 1 noii-coiidnotoi Tho systoin thiie combined was intiuei sed 
m dihilo acid, conlaiucd in a iioi colain vessel 

Jh llaio of PhiUidolphia contmed a voliaio aiiangoment, con- 
sisting of two motallio plates, ono of /luo and tho otlioi of coiipoi, 
of equal Iciigili, lollod togotlioi m tho foini of a spnal, a space of 
a quartei of an moh being loft between thorn TJioy ai-o mam- 
tamed xiaiallol without touohmg, by moans of a wooden oioss at 
top and bottom, in which notohos aio jiioxided at xnopci distancos, 
into which tlio iilntcs aio insoitod, tlio two ei esses having a 
oonimon avis TTiis combination la lot into a glass oi poioolam 
oylmdiical \ossol of eoiicsxionding inngnitudo, containing tho 
ovoitmg liquid 

This aiiaiigcmont has tho gioat udvantago of xnoMdiiig a veij 
considoiablo cleotio-moti\o smftico with a \oiy timall volume 

TTio G\ citing liquid lecoimnondcd foi ihoso battoiios wlion great 
powoi IS doHued, IS a holuiiou in waloi of 2j,pei cent ofsiilplmiio, 
a.nd 2 xioi cent of iiiliio aoul A less intonao but in6io diiinblo 
aoUon may bo oblaiucd by a solution ol conmiou Bait, oi of 3 to 0 
l>ci cent of Hulxduiiio aoid onlj 

31 It 10 not oBoeniial Hint tlio watoi in win oh iho moials arc 
immoiftod bo acidulated, as wo lia\o ftinipoBod, by aulphiixlo noid 
Any noid which will inomoto the ovydation of llio /ino without 
aflooliug tho copxioi will answei Koi is it uideod ucoossmy that 
nnj aoid wliatovoi bo used A saliuo solution is often found luoio 
oonyoniont Thus common salt dissolved in tho watoi xvill 
pioduoD tho desued ofTcot* 
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Of tli0 vaiioits Tolfcaio oom'bmatioiis "nyIuoIx have been apphod lu 
scientiRo resoai olies, four only liaTO boon found availablo to any 
oomaidox able ovtont m tbo woilcing of olootixo tologiajdis, tho nno 
and ooppor plate combination dosoiibocl nbo-\o, Oainol’a constant 
battel y, Oiovo’s babteiy, Rimseh’s modiiloatioii of it, and tbo 
mag^ncto -electric apimiattts 
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IB OTlensi'\ oly nsod lu 
oontinent, consists of a 
Rg 3, widening iicai tbo top 
oylmdiioal vessel of inigln?Qd 
poioolain p In tins lattei is placed tho 
iiolloy oybndci of 7ino z, alioady dosoiibod 
Tho space botwoon ilio ooppei and poi ool ai n 
vessels IS filled with a saint nted solution of 
tho snlpbato of coppoi, wbioli is innmtnmcd 
in a state of satiuation by oijstala of tbo 
salt placed in tbo wido oup ah o dj in tbo 
bottom of which is a giatmg composed of 
wue oaniod in a /ig/ag diiootion botwoon 
two conooiitiio lings, as lopiosontodin plan 
Tlio vessel pt oontaining tho iiuxo, is filled a solution 
of sulphurio acid, oontaiiuag fiom 10 to 26 poi oesnt of acid when 
greatoL oloctio-inotivo power is loquirod, and fiom 1 to d pov cent, 
when moio modoiato notion is snllioioiit 

38 Tbo foUo^vmg modification of DamoRs system was adoptod 
by M* Pouiilot m bis ovtioiimontal roaOaa olios, and is tho foiin 
and arrangomont used in Ifianoo foi tho tologiaphs A hollow 
cyliiiidor a, 4, of thin copper, is baUastod ivlth sand 6, liav^n 

a fiat bofcloin o, and a oonioal to^) 4* 
Above this cone tbo sides of tho coppoi" 
oylmdors tiio continued, ami tormina to 
In a fiaugo a llotwoon Hus flango and 
tho base of tbo oono, and noai tho basoi 
13 a ling of holes This oojipei vo'is^dl 
is placed in a bladdoi wbiob fits ft 
loosely liko a glove, and is tied round 
tbo nook niidoi the fiango o Tbo satn^ 

1 ated solution of tbo siuiiliato of ooppqr 
IS iiomcd into tJio oui) above tho cofihi 
and, flowing through tb6 ring of 
flUs tho space botwoon tho bUiddor and 
tbo copper ypssoh lb is mamtainOdaii^ 
its stater of saturation by oiystaU of it|o^ 
salt deposited in tUO oi^p* 
then iramoisod in a yossol of 





I I 

Tliis' oopp6r ifi 
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coolam t, coiitiumiig a solution o£ the sulpha to of ymo oi tlio 
loiido of sodmui (oommou suit) A hollow cylindoi of ziuo A, 
Lit down tho sido ho as to "bo cnpablo of hpiiig onlaxged, oi oon- 
Lotcd at pliasino, is imniorsecl m this solution suiioimdiiig; tho 
uldoi Xho polos aio indicated by tho conduotois p and tho 
3itivo pi oc ceding fiom tho ooppoi, and tho negative fiom 
0 yino 

At Pouillot states that tho action of this appanatus is sufl*'amed 
tliout sciibihlo vaiiation foi ontuo days, piovulcd tlio cup ahuvo 
o oono cl is kopt supplied witU tlio salt, so a a to maintain the 
Liiliou in the satuiatod state 

In tho battoiios used foi tho tolographs on the 3?ionoh imlwnjs, 

0 hfpnd m 'wliioh tho zino oyhndoi is iinmoiaGd is pino watoi, 
d this iH found to answei in a voiy satisfaoLoiy raaniiei 
Tlio ouiicnt flows hoin the ooppoi oyliudci niid lotiiius as iiaual 
tho 7Lno 

34 Giovo’s battciy consists of two liquids, auljihiuio and nitiio 
ids, and two inotals, /mo and platinum, aiiangecl in the following 
innoi — 

A hollow oyhndoi of /mo / /, fig fS, open at both ends as already 
soiihod, is idtioed m n vobsoI of gla/cd poiaolniu v v* ‘Within 
IS IS iiliieod a oyhiidiioal vessol v y, of ungltizud 
loolain, a little loss in dianietoi than tho /mo 
1 ^, so thui a space of about a quailoi of ixn iiioli 
ay sGiiaiato llicii siti faces 
this vessel “Uti, 19 inboitod a 
lindoi o 0 of x>lalimim, oj>on 
the ends, and a little less 
an V Vj so that thou Buifaoes 
ay bo about a quaitei of an 
oil a suncl Li D ilulo sulpl lu 1 1 o 
id IS then into tho 

ssol V V, and oonccniialtd 
li lo aoid into v v, i jn oeeed- 
g i 1 oin tho platinum wi U then 
> tho XJOSiUvo, and N piooocding fiom the /mo tho negative pole 
Ihinson contii\ed a battoiy which has taken Ills name, and 
Inch, wlulo it letains all tho ellleioncy of Oiovo*b, oan bo tjoii- 

1 noted at much less Gxponso, tho platinum olcinont boing loidnoed 
/ tho ohcapoi niaioiinl of chaiooal 

In tho vessel t? e is iiiHCiied, instead of a liolldw oylindei o£ 
aUnuin, a solid oyhndiical lod of chaiooal^ made fiom tlio 
siduuni taken fiom the lotoitsof gaa-’ivoiks A stiong xioioua 
ass is piodwed by lopcatcdly baking the piilvoiised eoko, to 
hioli tho loquiiedloim is easily impaxted Dilute aulphiiiio ucid 
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IS then, poiuod into the 'vossol t v, and conoontiatf cl n * * 

mto V V The eleotuo fluid issues fiom a ^\llG conuoot<.cl with 
ohaieonl, and retuins hy one conneoled with the /mo 

Messrs Delouil and Son, of Pans, have fahiionlfd IniMnif * m 
this pi mciplo‘ with gieat success I have oiio at pic'^c'Jit nt tt 
consisting of fifty pans of /mo and oaihon oj-liiulcis, tli€> ^ tnn In m j 
molies diamotoi, and 8 inolies high, wlnoh poiftntni \ * 'fc 
sati&faotoiilj 

The chief advantage ot PanioPs sjstoin is that fniui A\hi<Ii 
takes its ntimot it‘i co/tsUoicy Its powoi, liowovii, Jii »n ^ 
efficient state, is gieatly infciioi to that of tho caihou cn » 

systems of Bun son and Giovo A soi ions pi notical me tH i % i ni< >i < ^ 
Jiowevei, attends nil battoiios m wliioli conoontialcd intiJo m ni i *• 
used, owing to tho diffusion of iiiti ous \ apimi , niid tli<i mpnv t * 
which tho paitics working tlioni uio ovposod hy lospii iii , if It* 

mj ow n Gvpeiiinents with Bun son* s battel 10 s tho anistaiifi hi ^ 

been often sevoiely affcoted 

In the use of the platinum battoiy of Giovo, tho niii'^iMn { hi t 
duoed hj the evolution of mtious ^apoui is Hoimtmit i nnli, I 
by enclosing tho colls m a box, fiom tho lid of wht*ili a ml 
proceeds winch conducts those -^apouis out of tho looni 

In combinations of this land, Ui 0*Sliaugnossj mil> fitui 1 
gold for xilatmuin, and a imxtuio of two inuU by xt t t ,li( i i 
sulphuric acid to ono of salt^iotio for iiitiio uoid 

Tho method of inoduomg tho elootiio fluid by fho muf mil m (i i 

of magnets and bodies suseoiitiblo of inagnoiiBiii will bo cb unh t 
heieaftei 


33 Although each of tho simido oonibinationH dfsoiiln d nb m 
would pioduco an eleotuo ouuont, wliioh, bomgtiansmil (.« il utmu i 
Conducting wire, would bo attended with oftoots sufiioitnihl % li i tl " 
to manifest its piesoncc, such a oiurciit would bo too ln*M( m tt-, 
mtenaity to soiyo the pin poses of a tolegiaphio Imo , niiil m< n i 
other simple voltaic combination yet disoovoicd ■wonbl i nn f i 
ounonttho neoeasaiy intensity, tho object has boon altuaiiul hv 
placing m eoiincotion a soiios of suoli combinations, i ri fnieh 
mannex that the oiuionts produced by each ol them boiiir <i<in 
mitted in tho same ducofcion, on the eamo coiuluolmK 'uh . i 

intensity duo to such eombmuUou nmy \ 


W Ui 
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■OJIiVPXEB II 

83 Common pi atn at tt-iy — Coinlunation of mitiont^ '—3S Loss it>f 
lutoiisity by impoifocb coiKliiction — OyliiKbicul bablono'J ^-iO 
Ptmsj oloinonts^ ami poles iltfinul — il Ou^m of toim voltaiQ pite 
42 Usoof sanil lu ofini^^nif, }tafctoiio-< — 13 U?o\fti> nitotisity ul oniicnt 
— il llattoiios usoil foL J' hglisU toltgiaplis — Ifi Aninl^ imating tlio 
ssiiio X)Iatcs ' — lb 'I’ho lino wiios, imitoiiul anil thickriosH — -17 Olyectio-n 
to noil wirOH — IS Araimoi of oauyiiig ivuch on posts — iy (lood 
jnsnlation — 50 I^Vpcdiorily foi obt lining it — B1 l^oimH of liistilating 
nuppoits ' — 52 Jlnnonsloiis arul i>i< paiattous of llio polls ”-53 1 oi ms 

t)f snppoib 1180(1 in Kiif,1nnd *—61 WmOitig posts — 56 Supports m 
Piiiu c — fif> Xu Anioiicn — -£)7 In Ocirminy — >63 Wiio insulntid 
Ijy Bullet lioial o^jilatio-n — 51) LiinKa;,!! of tlio cloofciio flmil by tlic ton 
iluction of tlio otnionphoio --^80 3*’ltcots of ntmuspliouo olei.tnoity 

on tho ivncs — (j1 Xn^btmrig coiuliiotoia »Q2 Those ot Ttlossis 
AVnlkoi aiicl Iticfcuct — (13 Cuiuliiotuig cuiioiit Into statum^ — 'Ot- 
Ui\do\g\o\uul w Ilf'S — (if? -Motlioda of insulating tlioiii — bt? Tcstitig 
posts 

XrniDKin^e UlusLUJu oi Son nol* e. 
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30 Oirr of tho mo«it sunplo 
reiuc&entod m Jig- 6, 'rtliioli 

rit, 0 


Jbiius o£ voltaio biHoiy is thal 
consists ot a gla/cd oaillien 

waio tiongfli, tlmdccl. lij 
pai ill ions into a bciios o1 
painUcl colls, and tisoiics ol 
jn /mo and coiipci xilatt s, a' li' 
of sliajie and an igniindo coi 
icspondiiig ivitli llio cells 
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each coppoi xalato hoiiif. 
oomiootcd at tho toji, nnd< i 
tho wood, hj a hand o 
motal, ith tho /mo ]ilat( 
Inch nnmodiai o3 v siiccoi d 


it 111 tho sciiGS 3?oi lne\ity, lofcns designate tho lust co])pei plato 
Cj, tho BLCond tli,o thud, c^, and so on, iuo( coding lioni \ 
towaids n', and let thoctiist zinc iilate, nlueh is omiuf oUd ivith c 
by a motal hand, bo crJlccl z^, tho no'vt, avliioh is sinnlaily oonncotn 
with Cg, bo called and so on fiom a' tonal dan' Non, thi 
mloivals betn con the plates being so niiangid as to coiicsponc 
mtb tho,niti.tli of tho cells, tho soiios of plates may ho lot flmvi 
into tho cells so that a paitilioii shall sejmiato ovtiy jiaii of plati 
which ato conncijtcd by a metal hand Thus, tho hist pniUlioi 
will iiass between and tho sccomlhctwion Cgnnd /„ Hit thin 
between and / and so on It appeals, thoioloie, that the tiis 
cell piooLidiiig iiom i towaids n mil eoutanionly Iho (oji^iei idat 
Oj, tho secencL mil contain and tho Ihnd, and Zj, and u> 
on, tho last cell at tlio cvtioinity n of llio senes ooiitaining onl 
tliQ last zano plate, winch -we shall call /„ 

iMow, it IS oMdeiit tlnit aj tho aiiangeinoiit Ihtis staiidn, the Ills 
and last ocUs of tho aoiicsnould dillei fiom tho iiiUiiiii iliato oncH 


iiuismuoli as, 'wliilo each of tho lattei contains a pan oi plati s 
oaeli of tho foimoi contains only a single lust toppi 

C'j^ and tho Iasi zinc z^ T'o eomx>loto the axiangonnait, IheicloLi 
it mil bo necesstny to xdaoo a zine x>lo-lo, whieli wo shall call z^, ii 
tno lust Cf 11 to the Iclt ot c^, and bo as not to bo lit cent it 1 ith it 
and in liKt maiiuct a plalo, nliich -no shall tuill ( in Ih 

last eill li to iho light of z , and so as not to bo in rontaot 'with it 
tjot iMios ho soldcitdte tho niipci edges of tlioso tfiniinal plate 
and c, , and lot them ho caiiied to any dcsiicd distant os, hii 
finally count oted mlh x>lates, or any othei masses oJt niotal, bunt i 
an tho gioiincl at n' and j/, Jig 7 

Tlicso disx>ositions being inndo, lot us suxipioso tho cells to b 
filled MitU a wonh acid solution, suoli as has been all cad j: desci lin'd 

but so that tho liq[iud m ouo cell may not ovoiilow into iho nevt 
X30 
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A cm lent of oleotiioity *svill no^v' lia cstaMiKhod nloiif? tho wiio 
passing as aiidionlod !>> ilio ario^vs, liom tho last ooijijli idutn atr, 
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to llio puitli al and lotuimiig bj 71' to tho hist i^iiio plato 
at Is 

Tills oiu lent iH plod need In tho ooiiilniiotl Aoltui action ol all 
tho pans ol pliitf s tiontuiiicd in the colls of tlu timigh 

if Till) oiimiit piodiiccd by tin coinbnmtion in Iho hist 

coll, -will lion fioiu tho })lato by llio band of niclid to the xdtito 
ni till second coll, It mil follow tins coinsc btcausi oi tho 
( oiidiii line, powrt ot tlu nu tills, and the iiisidaluip; poivi i of tho 
Wood and caithcnn flio, ■\\luoli pi ci cuts ils escape hium tho plato 
it mil pass Ihiongh iho ncidnlalod ivnici to Iho plate c , Jbi 
ilthoiigli this watci has not a ooiulnoling poivci equal to that of 
nictal, it has noi ci tlicloss snOicu iit to contnuio tho cuiidit to 
Tioin Gj it mil pass hy Uio hand of metal to /„ and liom that 
tlnongh tho liquid in tho thud cell to c,,, aiicl*iioni that by the 
molal to /^f and so on until it iiiiuos at tho last plate c„ ol tho 
Boiios, iiom which limit pass, hy tho eonctncliiig >\in , fioiui 

It IS ciidont, tlioiofoio, that tho omioui inodnced hy llio \ olliuo 
coinhnuition in tho Inst till must pass tmocessi\cly tin on^ iho 
plates and liquid in nil iho o<1!h bt loio it t nn aiiivo at i* 

Til ihf Ramo maiinei it ina^ he shown that tho ciniint piodnecd 
m tho second roll eoiitmning and t ^ must puss Lhnnigti all tho 
bini ceding cells h< fiiii it can if aoh i , and so of all tho ollu is 

18 Nom , if the mt lals and lupnd iveie ihot condnetois, tnoh 
of th< so emit Ills "would aiino at 1 ivith inulnmnislnd ioioi , and 
thou tho emit lit upon (lit ivii o p ' m oiild ho as luanj'" iniios 111010 
inteusi than a omnnt xuoduc< d by a Kinglo Toltaio eonihiii alien as 
thcio nio Cl 11s liut tins n not so Tho inotalH eoxqiei and /me, 
though good couductois, mo not oiicr, and tho acidulate d 

watt i IS a leiy iinxailtot one 'Jlio coiiacqiienco is, lhn1 Iho 
01113 cuts hcieially x>i educed in eaeh of iho cells, huAci. n eoiiHidei- 
iible loss ol foieo hofoio they nil I'v c at I he con dueling wiio vj>'> and 
niatluinnlieal foinmln"), based on ihcoicticnljnnicixdcsuiid pint tioul 
data, 2ia"vo boon eonlincd to cs-x^icsa ineaoh cuso iho olU olu of tins 

jt 2 
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U?1IE ELECTHia TEiiFOEAPir 

diiniimtion oi^foico duo to tlio impoift-ct coiidiietiiig oi Oio 

as It hss boon culled, of the cloinonts ol tho but ton 
AVithout going into tho icasomng niJon wluoli tlioso iim sh| jt 

lions aio founded, It v,ill bo snfllcioiit ioi oiu pusuit tibici I U* 
state, that in all ensGs, acmicnt of gicaloi oi less foioo n hati 
imttcd to the tciimnal idate of tho soiics fi om em h t)f tho < i II ♦, nr* 
niattm liow niuneious tliey maj be, and lu some ousts 
ha’vo been eonstinctcd and biought into opoiation, in HUiiihJn* 
loscarches, -whioh consisted of as many as Uvo tlionsand puiiH <>t 

plates 

30 To simplify ilio explanation, as woll as bt oniiso llm fui m 
dcseiibcd is ^eiy gcncially used foi tclcgiaidua tnnpost s, mis lui\^ 
hcie scloc ted tho plat o bhttciy to illustiato tho geiuial innmnili 
upon Tvliioh all Voltaic conibiuations aio foinidod in dg S j * 

lepii^jcntcd tbo di pn — 

d sitiou ol tho tt^luirl* 1 1 

in a battciy ittimcil i*ri, 
tho OutiK I 

oi Cliovt, Mhoio (III 
moiallio connoolioii ui 
eaoh coppt 1 oi ohai miL 
olcinojit ol ono pan, 
iviUi tbo /ino th'iiiiJiL 
of the succeeding pan, is repiesciitccl by a icottingulai motalhi b n. 

Ol "wiie 

10 Each combination of two motals, oi of ono niotnl and fhui — 
coil, which ontcis into the comiio&ition of a battoiy, is usatiiK 
esUed a I'Am, and sometimes an in him U'hns, a battci> la 
a ad to consist of so many vnis, oi so many i Li hi nis 

Tho end of tho hattery from which tho oiniont issues is ralh tl 
its nosiTmi 3?0Kc, and that to which it lotuiiis is oulbd it » 
M OATXVE 3?oi.E Thus, in tho balteiies oxf>lanicd above, I* is th*i 
positive, and jr the negative 

Smeo in tho most usual elements, s'lno and ooppoi, tbo ouin nfc 
issues fiom tho last copper jdato, and lotiuns to tho Hist /mo 
plate, the positive polo is sometimea called tho coj,*rj it rai i , and 
tlio negative the zikc toli; 

41 1 ho voltaic bnttoiy is somotiinos eallod tho votimo I'IM 
Tins teim hud its oiigiii liom tho foinis givoii to tho iiist voltaic 
combination by its illustiioiia in% entoi 

The fust pile constructed by Volta was foiinod as follows — A d imi 
ot ?ino was laid upon a plate of glass Upon it h ns laid an <upmt 
di'ic of doth Ol pasteboaid, soahod in acidulated w ntoi Upon I Imi 
V as laid an eqxial diso of coppoi Upon, tlio oo 2 ipoi woio laid, ju 
tho same oidei, tbice discs of ^luo, wet cloth, and cot>pti, and tho 
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tiamo Biipei position of tlio same coiubinations of 7111O1 oloUi, and 
ooppoij i\tis contimied until tlio pilo -was coniplotod Uho higlie^sl 
<lisc (of ooppci) *>1118 then ilu positnt , and the lo'WL’si disc (of /mt-) 
tho nt.g'itivo iiolc, acooidmg to tlio piimiplcs alitudv oxplimcd 

It \\ as usual to Loop tlic (ti cs ui thou plucos hy eonhiimg tlicm 
bci’wceu locls of glass 

Siioli a inlo, ith conclnctiiig iios connected 1 Ji. a 

IVltll its poles, IS lOpiCSClltotl 111 li^ 

i 2 Ah tho hatloiios iiai il on ttUgiapliio 
liiiLS mo liable to liiquoiii iiioMil fiom jduco 
to pliieo while ehaiged AMtli the acidulated 
waioi, 01 olhei oxoitnig lifxnid, it has hcui 
found dosnahlc to contiivo nutius to x>^!*o^ellt 
sinli Inxuid limn hoiiig spilkd, m thiowii fioiii 
etll to cell Tins lias bet u iii lUotly aoemn- 
Xdisliocl liy the snnplo c^xndlcntof hlhpfi tho 
Golls with silioiona sand, yhich is IvOx>t satii- 
i.at< d with tho cxciiing Inxiiid bo long os tho 
hatteijr IS m opciation 

td It IS often ntctssaiy, 111 Ichgiaphio 
o|i( ititions, to laii tlio inloiiwity of tho omient 
'fins IS arcoinplislif d, within cmlaiii liinils, 
w ithont ohangiiig tho haltoiy, 111 tho following; 
maniiei — 

If it ho dosned to gi'vo tho tail foico of 
tho hnlteiy to tho ouiieiif, Iho wiics aio 
attnehod to tho teiimnal plates, so that tho 
oniiio battoi^ is between iluni Hut it nuy 
loss intensity is dcsiied, tho wuos, ox ono of 
tlxom, IS attached to lutiiiiKthato x>luteH, f*o 
ill life they shall in elude botwtou tliom a pait 
only of tho hattcij Tho iniit iiu hided hetwcon them is alone 
iclive m pioduoiug tho miiient, all tho olemi nls whioli aio outside 
tho A\iicshcijift j)ussivo U’ho hattoiy, m efleot, is convex ted into 
ono of tew 01 elements 

I*n>visious ait made, winch will ho ov^daiiied li 01 oaf lex, by 
wluoU the oxioiatoi can, by a touch ot tho hand, ilnls^alyiho 
foi oo oJ: the bfittei \ 

d .1 Tho hatteiics gcutiaUj used loi tho bhighsli lelegiapha 
aio tliofao desoiihod 111 (rhi) 'fluy nio usually eluui^ed with 
8 and, wetted will i w aid nnved with hulplmiio aoid, 111 tho xno- 
portio-ii ol about ono pint of Mionp, ticid to iiftun of wutei A 
HI 0X0 inlonso cun out conld bo pJiotluecd by using a stionj-ct 
solution, but it IS found pioFciablo to nugmont its mtonsitj by 

moioa&uig Iho numhoi of x>lates 111 tho hatieiy Tho diiuoiisxons 
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tlio x)lo. to s. ai 0 gcnoi ally foiu io fKo luclto^ Tvado, and tlnoo Co 
foui iijcliLS clocj> ^ho thioknesB of tlie /iiio plates as somotlnii^Y 
less tluin ft QiiQitoi of an inoh Cl ho colls mo idled "sviUt snnd to 
'N^itlun ftn moh of tlio top, and tlio pnits of tho plates aho\o tlm 
sand me ^ ninishcd as a piotccfcion rtgain&t coiioMon, and to let op 
thorn clean In g^enexal, tlio tionc, 1 is me inndo citlioi of gla/ud 
Oftttlieiiw nio 01 somo conipaot woodj such ns oal , oi toil , nnnh 
"watoi-tjfjht bj cemont oi luaiino ghio AVhon tho tiongli is wood 
tho paiti lions of tlio eella aio slalo, tho ividLh of ciith cell ht iim 
ono inoh and a qnutci to ono luoh and a Imlf Cl ho tiou^^lis 
eontain, soiiio Iwcniy-foiu, and some iwolvo erlls 

Battciics of this soit, consisting of twenty -foxii cells, gne a 
oiment of siiftloient foicto foi a Imo ot wno of lo miles boi 
oO miles, dS cells, and foi 7*5 imlcs, ilueo iiouglis of 21 cells aio 
iDg^uiLcd All AValkn considcis that tlicso batteiics givo siipei- 
lliions foico, hut that it is ncccbsaxy to pioi ido against tho 
contingency ofloalvngo by aecidenlnl defects of insulation 

15 Clho duL ability of these baltcL’ies is inoi eased b;^ aiimlga- 
mating tlio /'iiio plates CLliis is oilcctcd by iiist ivnshing them in 
acidulated watei, and then immoisiiig tluni in a bath ol moioiuy 
foi ono Ol two immites CL'ho moioiny will ooinbino with tho /incj 
and foim a siipoi/ieial coating of tho ftnitilgam ol /ino AVhon they 
ftio worn h’v use, thoy itittj bo icstoiccl, In scoiuing iliom, ami 
mibmitting them to iho same process, and tins may ho oonlmnc tl 
until the ^'ino bccomo too ihm to hold togotUei 

Mr “^Yollvoi states that now bafcteiies, when oaiofnlly jmt 
togothoi, willj with eaio, do duty foi six oi eight months, whui 
tho woilc ijj not \Giy hoavj , and by w ashing the sand out with ii 
Ilow of water, and i oil 1 ling tliom, tlioy hn>o fioqucntly i email u il 
on duty ton oi twelve months, or c\oa iiioie, without having btf'n 
sent m for lo -amalgamation * 

46 iravmg explained, genoiallj, tho anaimei in which iho 
oleefciio GUI lent is xaoduocd and maintained, I shall nowpioccod to 
explain tho vaiioiis expedients by w liioli it is eouduoled fiom station 
to station, along tho tologiaphio lino, and by which iii)uiiou i 
waste by leakage oi diaiuago is pro von tod oi dimiiusliod 

'the conducting wnos used for tclogiapliio lines aio of non, 
11 anally the Bi\th of an inch in diamotei On all hiiiopoaii liiu s 
they oio submit ted to a picoeas called galvamsatioji, being j)ftss( tl 
Ihlougli a bath of liq_iiid 7ino, bj which they beoomo cotiicd with 
that metal Tins s'mc smfaoo being onsilj oxjdablo, is coon, by 
tho action of nu and inoistuio, com cited into tho oxydo of /mo, 
which, being lufiolublo by wfttoi, rortiaias mion tho wriio, and 
piotcots tho non iicsn all ooiiosion 

* El Tel Mump , p 8 
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lieu a g-ioat loii£?tli ol '^mio is to bo stiGtobecl between t^o 
distant points Aiitliout intciraodiato snpiioit, stool who is oiton 
pLoieiiccl to 11 ou^ m eonsGipienco of its £>ioatei stieiigfcli and 
tonncitv 

Ooppot being a betioi conduotoi of olcetiioity tban non, as woll 
ns being Ig&h buscopliblo ot ovydatioii, wonld on tlioso aocounta bo 
moio eligiblo foi tUogiaxdiic iiuixioscs Its iuf,3ioi price, and tlio 
possibility of oomponsation foi ilio infoiioi oondiicting powoi of 
non, by using gicatoi baltoiy powei, has lOiidcied it xuctoinblo 
to iiao timt mclal 

47 Ttli Jtightou, the inrentoi of some iinpoitanfc impio^vomonts 

m tolegiaxdiio ni>imiatua, alHims that, nlieii gaUamsocl non wnos 
pass tliiongli laige lo^yns whoio gieat qiiantities of coal aio 
bill lit, tbo Hiilx>liui cous aoid gas losiiltiiig bom such combiistiou 
acting ux>on fclio oxjdo of ^ino which coats tho coiidiicting wiio, 
com cits it into a sulidiato of /iiio, wlncli being soluble in watei, 
18 inimodnitGly dissolved by lum, lca\iiig the non unx>roteotod 
y.hc uiio eonsoqiiciitly soon i lists, and is coiiodod Mi Iliqtiton 
bays, that m some t ises bo has loimcl lua lolcgiaj>li wiics leduccd 
by tins cause to llio llniuiess of n oonimon bowing ncodlo lu tes 

than iu a y c ui s 

Ttio uni os used on ilio Amoiioaii lines nio of non, sinulai to the 
liJiii opcaii, but mo not galvaiubcd They soon beoomo contecl with 
Uieii own oo^jdo Ax>ui of gabaniscd iviios ha\o boon x>laood 
between ITow Yoik and Boston, and I bavobocn inforinod by Mi 
Bhallaci , ilioscoiolaiyof tlio AineiicanTolegiaphConfedoiatiou, that 
at 001 tain iimoa dming tho wintoi , it has been found that they w ci o 
iinablo to woilc tlio tologiajph with the so wnes, wlulo its opeiaiioii 
TV lili tliG wiioa not galvamacd, TV as iminteiiuxited Mi bliaftiioi 
also slaiGs Hint scvoial anomalous ououm stances haao been mani- 
fested iiinui some oxtcnsivo lines ol tvuo oicotcd ou tho \ast 
piaiiies of Mittsouii Thus, in tho mouths of July and August, it 
IS found that the tologiupli cannot be tv oi Iced born two to siv iii tlio 
afternoon, being tho hottest hours of tho day TTioso oiioumstancos 
aie asciibod to soino unoTxilmncd atniosxihoi lo etfeofcs 

48 The mnnnoi m Tvhich tho oonduoting wires mo carried from 

station to staiioiL iSTVollltnoTvii. Evoiy inilTvay tiaToUei is familial 
with tbo linea of tv no CT-icuded along tho side of the rail way r, 
Tvliich, Tvlicii mnnoious, have been not uuaxdly oompaied to tho 
SOI 10 s of lilies on Tvluoh tlio notes of music aio Tvnitteu, and win oh 
aio tho mot xUio TViios ou Tvbicli iiiviaiblo inossages arc dying oou- 
tiimnlly witli a speed Umt sinxmasoa imagination These are sua- 
Xioiidcd ou posts, oicoted at mtoivals of abput aixty yards, being 
at tho 1 -xLo of tluity to a nulo T'lioy thoi ofoie Supply moidcntully 
Of eonvouiexit means by Tvliioh a pasaongoi can asooxtom tho 
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of tho tinm m ’ivludi Jio Ua^Ll•^ If lio P'Hml <I»‘ nnmliii .il 

tekgiaph jjosts %\luoli pans hisijo in two jfcUinilts, IhitL jiuikiIk i 
wiU”o'^picas 311 jmlcs j)m lioin thu Hpti (1 ol tin liam 

40 Snico the ouiiont of tlccliioifj vluoh JIouh Ihit in' 

has alwav'i <1 tciidoiioy to pn*>s by iJio ohoito^l loulo posHiblo to Ho 
gioinitl, it ly cvideiii that tho Huppoi Hut thuvnis upuii thi i 
posts oiiKht to possess, m tho hi;.vhL»t alluniablo tho pif< 

peily of iiifliilatAOU ♦ foi oioii thoiifih tho ouLtio stu mu ul oh i tiii ril 
liiiid jiiight not niaho its tsciipo at any ono suppoi I, ^ot if a litH* 
eseapctl ut ono and n litllo tit tinotlui, tlio iiuiionl Mould, lo it 
long Jiiio, bo fcooii so dininul (hut i\ htil Mould it'imiiu would In 

insufRciont to x^ioduoo llioso oih «H on i\liioh fho t (Ilf it lu \ <d tin 

toloLiapli dopojids *Gxt»at pit oaatiuiin hiuo Ihtioifuo hi f n hiKi u, 

and maoh soioutido nigomiitv has fntsi (\|u*ntlMl m tiutftiiui 
siH)poits which shall iiosscss^ in tho higlust aitaniahhi tin 

piopoity of in sill at ion 

50 'J o each of ththo i)osH oi polos «io aUiialit d ii t uimn (aht t lu 
lollois, 01 othei foims ol supiioit, in poicoliuii ta tJoss, at (laso uio 
MUGS to ha siippoiiod l^aoh mho )hissih IhicmgU \i lain, ra it 
swppoitod on aiolloi , and tho malt nal ot tlio tuhos ui i tdu i t In in* 
oniojig tho most poiloot of llio ohiss of non- ooi id no ling Miihnl mu t i, 
tho esenpo of tho clcotiicity at Iho poiiiH ot f uiitact is itujnth d 

Ufl'o twit h standing vaiioiis pi ot nations of (Ins kind, < fui u(h luhh* 
escapu of clootiitity still takes x>laco in wet w< atlu i 'I Jm <‘<iat u| 
moistuio Mdnoh oolleoH on ilio wiut, its aupjioit, anil Him jiortt, 
being a oondiioloi, oaiiits aw^ay nioio oi loss of tlio iluul ('unsi 
qiiently, moio iiowoiful haiUiios nio nt ccHSfii^^ lo o i ih ol to Iho 
tolcgiaph in Met than in diy woatlu i 

In Piiglnndj ami on llio f^oatinontj ihonuilfiial hitluitu nsi il 


foi tho suiipoits of tho wnos is pimoipiilly a wnt of <»aiUion fu 
slono waio In tho Uiiit< d State j it la gt'iu iiillj glas <♦ 

51 Tho foims of those insulating fmppoits mo laiioiis 'raht^n, 
rnigSj oollnis, and doublo cones, aiosovoially asod TJio iiia(< ii it 
used most oommonly in luighind, a Hoit o( In own aionoumt , Jiu i 
tlio ndvaiiiago, hcsldos hoing a good uiHidaloi, of thiOMiiig oil: Mot, 
as watei falls fiom a duolds lag, leaving Iho win fueo di y A pit eht'i 
of thifc waio, iJlungod m watei, aoaieely i ot am s any moiHlui o uiion i| 

52 Tho ^losls vniy genoially lioiii 15 to dd ha t in hiiglil, tho 
loMost WHO hoing abotit ton foot above tho guiuiut, f'xiopt iii 
oases MhoiG gioatoi height is itqiiiiodlo allow •vohnrh^a tf> p/i i 
under it, ns wlion the wiics oiohs a umnmm load, ui ptow fiotu 
ono siclo of Iho laihvay to tho othoi TJio puloH am ulmut (J 
inches squaxo at the top, and mousiso to 8 moluH at tho hutloiii. 

In some oases thoj aionnpiognatodMilhooitaiu ohemualHulufuiu <, 
to piesoivo thpiu fioiii lotting, and aiogonoially painted, tho pniH 



POST FOR WIHllS 


•ftluoli aic m the giound boisif? oil'll! ctl and taiicd 
of tioatinonl, lio\\o\oi, \aiic‘> lu diflcieiit count iic*? 

5^ Jn 10 and 11 nio 

npicsontcil diftcioiit foims ot 
*sup^) 0 its used m England 

To tiOHs-ine+ oa of wood, A K-*, 


hoUod upon the post (fig 10), 
mo aUaidifd of stoiio- 

waio, as dcsoiiibed above, in 
AS In oh giooAta oi slits aio 
loinnd to iccoiYo and suiiptnt 
tho Amos These suppoit-s 
aio piotcoled fiom laiii and 
iiom tlio deposition of dosv by 
Jioods of /■me- coated non 
plnct d ovci thein Glass bt mg- 
bO imioh bottoi fin iiibulatoa, 
balls of that mti tonal aio lo- 


The mamioi 

IL 10 



cDiitly bung siibslitiitod fui 
tUn stonossiLic 

Anotlui foim of supnoit. 


ebi Uii < dbj asoiLof sloping i oof, la lopiosontedinllg 11 On tho front 
of tho post IB a woedouaiiii to Avlnoh a eoiios of atonc-waie iings aio 



attached, through which tho wii oh pas« 3 , Thoso i ingb have tlio foi ni 
of tsvo tiiincaied cones placed sviUi tlioh Inigci bases lu contaol 
It IS nsniil, Aihcio the wiios aio numoiouH, as on some of llio 
linos noai Xjoiidoii, to attach these suppoiis both to tho fiont and 

13 r 



a’lTK i:iLi:oTKio Ti'iTji::aiiA}Mr 


back of tlio post fio :nam as tluUcon of tlioso suppoils inaj )h 
scon upon sonio of tlio posts ol Iho Noi stum lino lu in 

London Tho -wnos snpjJoitLil on aoino ol tin so »no (HnitimiLil t«» 
Lt^cipool and Sranolieslti , and sonio c^on to (Jlusf;ou 

54 If tlio fcamo -who wcio oaiiiod o\ci a one in ssion of Huppoif 4 
foi a coitain distinco, tlicj- AvouUl attti a 011(11111 Inno bitonn 
slack and hang an euivos bot^iLcn post tiiifl ]iosi 'L'Jiis ivnuld In 
attended with gioat iiieoin < mcuoo and contiision, iniiHiiiiuU a i 
ouo wuc — especial I j when aftii ited by wind- would cimio in oon 
tact with anotlioli, so that the ouiionts lumunjiy tin in would 

ps&s fiom 0110 to anothei, and tlio piopti si^nala eonvejrod h\ 
such 01111 eiits Avoulcl no long< 1 leaoli tluai th Him ition 

To pieacnt this, aiipaiatna loi tijulxtoiunfj tho wuo nio on all 
such lines pi oYi do d at com on lent dislancts, such us liall->a-niil<'* 
upon posts Winch aio thenoo called winrh/if/ jios/v 'I'lii si po t 
aie of laigci dimensions than Iho oidnuny jiosls A ^looiitl 
diiun, on which tho who is wound) is atliH'ln d to thoiu by a hull , 
which passes thiimt^h tho post, hut ohai ot tho wood Ujion thi 
holt 13 Jived a 1 at diet Mhoel bj winch tlio diiiiuinay ho 1 111 mil 
m 0110 dueetion, so as to coil tho wiio upon it, with n i ateli who h 
2)1 e\ cuts its loeoil m tho othci diieolion, and then 1 010 inanilaijiti 
tho tension of tho wiio U.ho bolt is k( 2d lioni toniuol w Ith tin* 
jiost bj 2 ^^^ tlnoufjh a sloiiowaio colhu 

Hho Giiiiont ihiouiyh Irho windti and tho holt, thiM» 

lieuig: motallio, hut in case ot anj inlLiin2>Uon aiming Jioin ll'o 

i IS IS 



ovydation of their mir faces a su 2 > 2 dcmontat jnecio of oondueinur 
Twio 13 inoTidod, which conncols tho main wueo ut points taki u 
abo\ o and below tho winding post, ae lopiosonlod in Jig, 12 



INSULA'riK'G' SUPPOMfe 


65 In ^Franco the postg ftio Tioia lotluitj feet high 

placed itt distances vaijiiig iiom sivty to scvoiitj jaicls asmuloi* 
and bunlc to u dcjiih of fioui tliico to seven feet m the gioimd 
Tlieymo iin 2 )iLguatcd with bulxdiato of cop^iei to prLsei\o tlicni 

fioip lotting bj danixi 

CL he condiieting wiio losts in nil non hooh, ■N\lueliis fastened 
by suliihni into Iho highest iiait of tlio oaMty of an inverted 
hell, louncd uf j)oicclaiu, fioiu winch two oais x>iojcot, "\\bich mo 

SGiowod to the x>ost 

A Boctioii of this appaiatiis is given in hg 11, and a sida mow 
m fig It, iliQ figuics being oBo-li fill of tlio aotuil in igmtudo 
Tho winding posts uio x>laocd at distaneos of a ledomotio (siv:- 
tenths of a niilo) Cfho axijjaiatus used Xoi tightcmng tho wne 
eonaists of two diums oi lollcis, 
each cal lying on its avis aiatehet 
w heel w itli a caioli 'I lieso di anis 
aio mounted on non ioiksfoiined 
at tho ends ol an non hai, Tvhioli 
IS x>ubsed Ihioiigh in oxioning 
111 a xjoieolaiu suxuioifc, uiuL se- 
ouicd m its xiositioii by pius, tho 
lioiGolain hcing attached 

to tho xiosL hj seiews glassing Ihiough oars projecting fiom it 
A Jioiifc viow of this winding axuiniatua is given, fig Id , a 


Ilf! la, IJ 
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Rulo 'View of iho jjoi colam snjixioifc showing tho oponmg thiongh 
wIugIi ilio noil bill is iiaisod, and tho boiows by whioli it is 
allaohcd to tho iiosl, is given in Jig IG 
Cl Iicso figmos aio ono-Jltth of tho zeal 
jiiagjutuflo of tho ainiaiatus* 

Cfho condiiotuig w nos used m Fianoo 
uio sum ten to those used on tlio hJngliah 
linos 

Ob 'Iho insulating siiiiiioils of tho 
wiios list d. on iho Ainoiicatt linos aio 
voiy vaiioiis in foiin» 

echo Riippoits upon tho piiuoiiial 
Idol bo linos oousiat of a glass knob, 
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TUB BLDCTKIO TJCIyBGKAPir 


1 


Mia 


fig 17 , ujion wliioli t^\o pio]ootnig iing** tuo i ax'-L^t ai 
gioo'^e between ^hieh tlto wito is x\ i T-lii ^ Icjiolt 

i& attached to on noil shaiiL 




of Uio < 


rj„' ir , ^ , , 

nt.iopic& onto cl lung 18, ■\\iiieli 

IS clii\Gii into tho post 

Anotlioi foim of siippoit 

usod on tliosc lines is icjiie- 

sentod in fig 19, hioli consists 

^ of two leet iiigitliu blocks of 

glass, m oaoli of ivbioli is a hcnii- 

cylintliicnl giooxo coiicsiiondmg -flith tho ilackncs.^ 

cluoting \\UG, so that tlio amio being laid in tho f^iornoof mo 

of them, and tbo otlici being JaJd upon it, will Ixj- fi 1i 

enclosed Miiliiii the block of glass ]>iotlnful b\ 

tbcii union Thoso blocks of glass in a miuoumhd 

and piotcoted by a laigci Idoelv oL wt><»<l, as n jne 

seated in tlio ilgme, wheio tho wlnto put ( lopm n at i 

the glass, and tlio shaded pait tho ^voocl 

O-ho suppoits aic sometiiiiOH attach t <X tu Ibo »ad< a 

of tho i>osls, and soinotunoy placed 11^)1111 an hmi- 

zontal OIOSS bai* as repiescntcd in iig 20, 


I iff 10 




The supports used In Honao'a lines consist of a cap about 

five inohes an length and foui inohos in diainctt^lL , linviiig u 

ooarso soiew-hko suiJtaoo out insiclo and out Thin cup 

(2) fig 21 IS SCI owed and eomouted into a bcU-siltapid non 

cap (1^ iioni tliico to foiii pounds, lu wojgbl, pi^i'^c adiig lu 

inch below tlio lower edgo of tho glass, pioloohiHv it iioiii 

boang biokou, tins is httod with nuioli oaio to klto (on ol 
HO * 




INSUIiATING surroiiT^ 


llio polo ( 3 )^ Sind iH ooAciod ^vith paant oi vainisli The con- 
duotmg wiiG IS fastened to tho top of tlio cap by pio]Lctin#v 
Jion points, and tho i\holo of the uon cap is thus m tho ciicuit, as 
tho "WHO IS of non and not msnlalod 'J’o 
piovciit tho deposit of iiioistnio, the glass is 
co'voiod 1>3 a'vaimsliot giim-lao dissolved 
311 nloohol, and tho iing^liho foim of tho 
gluss IS to call St any moistiiio to bo 
caaiied to tho edge and ihoio diop oltj* 

Tho ’wnes on tho Ainciican linos aro 
not iisnnllj galvanised 

07 Ono of tho foinis of insnlxling sup- 
liort used on tho Groiman linos is loino- 
seiited. Ill hg 22, and consists of an 
aiisnlatiiig cap placed on tho tap or mg ond 
of a post T Tho post toiminates m a 
point Of an moh and a ]uilf in length 
and about si’v linos lu diamctei , this 
liolo IS co'i oied with a 2.101 eeluin ca 2 > <1 elf 
usoit of lOYCiscd eu2i , on its suimmt o, tlicio is a hole iidnul 
with load, inwliioli the condiioting wiio 
h &cnteis , this insttl atoi la then ooveicd 
with a loof 

08 It may Ibo ashed what luovoiits 
tho escape of the olcotiic fluid fioni 

Iho smfaoo of tho wiio bctucon xJO'it 
ind post ? Ill goneial whon wiios aro 
used on a smallei scale foi tlio tians- 
imssioii of elcoLiic ouiiouta, the osoa2io 
of tho llmd Is pioA onted by wia2ix>nig 
them "With silk or cotton thioad, whioli 
thus forms a non -eon duo ting eo^ 01 
112)011 thoni, hut on tlio scale on whioli 
they aio used on tologin^ihio lines 
tho oxj)oiise of 11 us, indoiiondontly 

oi tho didloulty of 2 wotootmg such co-voiing fiom do stt not ion by 
w oath 01, would londoi it inadmissible 

GO Tlio atmo&xdiQio, when diy, is a good non-oondiicioi , hut 
this quality is iiupniicd when it is moist In oidinaiy wo ither, 
howcvoi, tho nu boing a siifUoioiitly good non-conductoi, a 
mo tall 10 WHO will, without any othoi insulating omoloxjo oveoiit 
tho nil itsolP, conduct tho stioain of oleotiioity to tlio iiceeBsaiy 
distances It is tinio that a coaled who, suoli as wo luivo 

Tuinbull oa tho lUlcctiio Tologiaj)!!, p 170 Plntadolplim, 1853 
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THE ELECTIUO TEEEGEAril 


dcsoribecl, would be siibjcofc lo less 'N\astc of tlio olootiio IIiihI * ** 
iQute» but it IS inoi 0 economical to pioMdo biittoiit s sudicx iif 
powciful to boai this 'nasto, thuu to eo>ei sucU ovtonsiNO It iifVt t« * 
of WHO with any cmolojic 

60 Atmobplieiio elect iicity baling been found to bo o<vn 
ally atti acted to the wiies, and to pass along the in, so ji * 
distuib the indications of llio ttlcginphio iiisii iinu nls, 
sometimes c\cn to bo attended with no mconsuh'i iblo dm* * * 


to those cmplojcd in woihiiig tho uppaiatus , \ in ions i \[i( di* ) • ^ * 
have hocn contrived foi leinoMiig iho incomciueiito and lUi 1 1 iti \ 
the dangt .1 Tlio ouiiciit pioductd In tins atinosjduiio t b of i ii * 'I ^ 
IS often so mtenso as to icndLi sonio ot iho Jnici wms u («i "***- 
ccitnm paits of the ippaiatus at iho stations, icd liot, jiisil 
sometimes o\cii to fuse ilioni It also piodnots iciy injmii*t* ^ 
effects by donlagnoiising' tlio needles, oi inipaiting pcinuirn 
nagnotism to ceitain bais of non luoludcd iti lUo appamli* 
winch thus become unfit ioi use 


61 One of the expedients used foi iho pio^cntioii of tin <•* 

mconvement and mjuiious olFects is to coinniou lighlnii'it * 

eondnctois on the xiosts The jjomis of the lo aia shown upon 1 1 * ' 
XJOsts in figs 10, 11, and 12 

62 Wallvci of the fcouth Paslom Company and 3d 1ti«. 
gnet of Pans, hayc eaohiineutcd an instinmoni ioi fho hi It'f » 


Xn election of telogiaplnc stations liom atniosxdioi lo ohotnc ili * ' 
chaiges Bofcli those contmanees havo boon found iti in act n o h 
be ofheacious, and though difieiiiig iiltogoihoi in foini tho^ nn * 
siiniloi in x>inioix)le In both, ainnoh finoi wiie ihaii any w lii** ( • 
lies in the legal ai loulo of tho ciuiont la luloixiosed bLlwctn 
line wuie and the station, so that an inltnso and daiv^tmii 
atmosxfiiGi 10 cui rent must fust pass this /mow no hofoio ii 
tile station ISfSw it is tho inoiiuify of suoh a cuiiont tu i msi 1 1 1 * 
tompciatiueof the conduoloi ovei whioh it pusses to a IihvIm i 
and lughei iioiut in xnoxioition to the losislanoe wlmh such i ♦»!(“ 
ductoi ofieis to its passage Bui the icsistanoo olhnd h\ 
we IS gioatoi in the same inopoition as its section is amulK 
llio aalety WHO iiiteiposecl in tliefio coiitiivnncos ih^ Ihoiolnit* 
such thinness that it must ho fused hy a omimii o/ (\m\un*nt * 
inteiisitir Tho wuic being lima dcstioyed all tlcetuo commuiii 
cation wulli tlio btation is cut ofl, and iho ox.ttni ol lheiii4«iii- 

vemcnco It# tho tempoiaiy suspension of Iho busmesH o/ tliolm^^ 
nntathe bioaoh has been icpancd 

Expedients arc used on tho Ameiicau lines to di\mi If mi 
atmoaplioiio electiioity fiom tho wiios, consisting nitU'iv nf hi, 
numbei of fine points inojccliug fiom a xneco ol motal coniu nf^ « I 

wxth «ie earth by a rod ot motal. These points aio pioseiitod U* 



UNDIiKGROUl^TD 'WIRLS 


L inelol m othoi suifiiOL, aUnohtd to tlio lino at tlio 

place wlicic xt c 51 tois tile station It is found that the so ponxt 
T.ltinot tho aimosplieiio ciLcUioity, i^liich passes to tli-o gioiind by 
the coiidiictoi coiiiipctocl mtli ilicui, but do not nttiact tlio 
olcctiifliiy ot tlio battoij'" ciuieiit , 

6d Tho \\ lies OA-toiidcd iioni post to post ai g continued in 
tho huecossevg stations ot tho lino Tho expedients Inch tlir 

cm i cut as tiu ned asido fiom tho mam ^vaio, mid. made to jinss tlu oiif^h 
tho tolcftiapliio otTico of the stition^ difici inoio oi less in then 
Actailfa on dilici cut lines and iiidilhiont eountiics, hut me fouiulcd 
ott tho same £, onei il pisiiciplcs It w ill tlieio foio he audit lent hoio 

to dosoiibo one of those commonly iisf d on tho Biitish Imcs 

Tho conductiiify wiio of tho mam lino m passiii^^ tho station is 
cut and tho ends jointed by a shaokle, as lopiesonted in lig; 12, 
ni tho oaso of a 'winding post Tina shaelJo hieahmg the 
:isiiciallio contiiiuiti ^voiild stop ilio com so ot the oiuiciit Ax^nio 
IS altnohed to tho line wiio hdow tho slmchlo so as to loocivo the 
omit lit ^\luch tho lattoi Asoidd stop, and is oniiiod on iiisulitmq 
snppoits mlo tho Ulogiaidnc oflico and put in connection Mith tho 
iohgiapluo jnstiumont Anotlioi no comic ott d uitli tho otlici 
-side ol tho insliiiniont irtcnos tlio oiniciit on loaxing it, <uid 
being caiiiod hark on nisulatmg snppoits to tho lino unae, as 
iiitaohed io tho lattoi abo^ c tho shackle, and so bungs hack tho 

ciniont which continues its piogioss along tho line ivuc 

hi Althougli tlio mode ol ouiying tho oonduoting iviiea at a 

GGilmn olcx [tlion on buppoits aboMi tho giomid has hcou tho mcsl 

genoial modo of consti notion adojileil on iolegiapliio imcs, it has 

been found in ccitaiu localities subject to diflnultios upd mcon- 

vonicm o, mid some piojeeiois Imvo con side icd that m all eases il 

xvouldho nioi o all^ i s^ do to eaiiy the condiiotiii g u nos nndci gi omul 
Tins uiide'igioiiiia sjstoni has boon adopted in tho tstreeis ol 
Tjondoii, aiut of some othci lai go towns Tho English and Tiish 
jdagiutio Tolegnipli Oomxiimy liavo ailoptod it on a gieai extent 
ol then lines, whioii o'loispioad tho countiy Tho ILmopean 
iSiibniaiijia Tclcginph Oomiiauy has also adopted it on tlio lino 
licLwien T oiulon and ])oa(i, whioli follows tlio com so of tho old 
Dtnoi moil-pouch load by CSiavesend, lioohc'ilci and Oantoibiny 

'I ho ineiliods adopted foi the incsci\atioii and intjulation ot 

tlu <0 imdeigiound unes nio ^ aliens 

^Mio Miles x>*<**3eLdnig lioiu the conlial tolegiajili station in 

Ijoudou aiG wiapped ivilli cotton ihioad, and coated with a 

mi ’v tin not Ini, it sin, and gioaso This coaling foinis a poifiol 

insulatoi Nine of tUoso wncs aio thou packed in ahalf-imh 

leaden i>ipOj and foni oi iivo auch pipes aio packed in an non i>ipo 

about till CO inches in diaiuotei* TJieeo non pipes aio khen laid 

liS 
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under tho foot p-avements, along the sidey of tlio stiort^, and nio 
thus conducted to tlio teimmal stations of ilio ^ in loiis lailuiu i , 
whcio they arc unite cl to tho lines of 'wno suppoitcil on po d i 
along tho sides of the lailuajs, nlieaclj dcsc^iibt d 

66 PioYi'^ionsj called ivsttnt/ points y aio niado at hiIlimiIsoI u 
ipiaxtor of Tl milo along tho stieets, by 'wliioh any iailau m 
acoidental uicgnlmity in tho buiiecl iviies can bo anei iliinn d, 
and tlio place of such defect ahvajs known ii itiuiitii mI 

a mile 
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TIII5 ELECTRIC TELBGEAPII 


. cirAi>'rj5ii iir 
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^rin: m-i c'J'iuc 


Ten coiuluot tn\iln|i(fl m ii i‘u\iuni <il ; i,?" 

nciolm, W) us to l)iM o)jij»l( fi h 1 1 )>in ill il i»nr< hi»tn nu^lhii ^ 

piopniLcl Uuy uio ilitpimli il ui » nunu < H M ll WOnilf ti f, ^ 

inOftHiUiUft tliii 0 inilu I JU Uu' > uli , nn lliul inatU si <|ti n ^ 

of its HUutiim IM ulIo^M <l i-O ( III It III (III Mill 1 In t, I *(. 

IH duuHittil on ilio hulloiil ol u (m lie }| 1 iiMuii (i ( I iIm p u, 
side ol tho oominon I'oimh nuid \ < iihuiii nl u«*u lid, if i n? 

an oif:vhtU of till JiKtIi Uiml'.f iiHun imli lu il m j , *'^1 

lcn(oi IiooKM) und (hi* tn m 1» Idli dm 

A Hcotum ol tbo lMm«*h m i( < ui (itnl si o 1 1 j u« ii m (j • , 


I 

1 If I — OuKnnEf' <l fi n I ! I N It Ilhikili 1iruki\Sii H 
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Ulo Utotl o{ {Imi utn ^ m Itu^ t M ^ 

company iH a lilt lodi fit re id In (In i nm iimi pijn » on 1 

thoyaio upld lunf^iliiiliiittU) 1 lo« tiiuli t UhIm % uu* laid t'* 

m tlio tu null, uiitl llu* fviitlii put lid I o\( u d Mill t In in^r di j-u j ^ 

tlw) nppoi liuHu i ol lliu ptpi i till’ litid t*t( u»id > < i tn t •! fin ir 1 1 1 f 
by menu fi ol HuioivH tliroiijji^ti llmij,* i (m( mil Jdt ( i (U * pni^ *4^ 

To (lopotnt Iho lupu id Kidlii pinliu i i\ti j{ i ji *i| fji > 
tioiigk it m Loili d mHrtt a Itiipf dmiM, wtdiU b n i bu^ | 
along plonly and nndoimh it\ 1 I til* f Ti ^ 

payed off otisUj and f\<iiU iiUn i(n )i« d 

tlo %voU han thiH nil tbod id thoMin i n fcidttl On? 

Lmipooi tbo ontiio dislnnot* idviin tho tdi-iti h on TdlMtlir^ 

liQ 



UNJiDJUGROUKD WRLS 


Jlaihvay fitation to llio Tclo^iaiili Goinpanv*« oflioos iii lExoliango 
Stioet, wag laitl iti olovui lionis, and in IManohestoi tlio 

lino of siicots lioni tho balfoid llaihvny station io Huoio Stieofej 
IS'volmiifyoi %\iis laid in twouiy~ti\o lioius 'I’his'VSRS llic onliio 
Inui, oc oupicd m oponiiify tlio lion flics, Injing^ do^^n tho Iclegiaph 
wiies, iclUlini^ tho tionohcs and xclayiii^ tho pa^Clnont 

(>8 Olio of tho ol>j< otions ngain&fc tho undoigiound fcjrstcni of 
roiiduoliiif, ’\Mics, Unit "si Into they oileicd no coitain g^iiaiantco 
against tlio acoifloiital oooinioiic’o ol fault} points ivlicio tholi 
insulation might lio londoiod nniioilf ol, and whoio, theioloio, tho 
ouiieni would csoapo to tho ciiith, tlioy londoied tho dctoolioii of 
suoh ffiiilt\ 1)0 lilts ovtioiiioly tli/neult To ascoitaiii thoii position 
n rpnied a tedious pioooss of tmil io ho mado fioni ono testing 
post to anothoi, ovci on indoiiaiito extent of the lino 

A loinedy foi this stiioiis incouvonienoo, and a loady and 
critain method of ascei taming tlio exact place of suck points of 
fault yithout leaving the oliiof, oi othei sUitioii at whioh tlio 
agent may happen to he, has hcou nn onted and patented h} tho 
iftFessts Blight of the hragnetio Ttlogiaph Ooinpanj 

Insti iimoiits called Gaivanoiiiotci i, ■mIiioIi >\iU ho inoio fully 
desoiihcd licioafloi, aio ooaisti noted, hj which thoiclatuo intensity 
of olcotiio ciuients is mcasuitd hy then olTeot in dojflcoting a 
magnotio needle Xioiii its position of icst Tlio ouiionts yliieli 
most dellGot tho iiocdle hn^c Iho gieatcst mtcnsitj, and cm i cuts 
which egiiailv doiloot it liavo oixual intonRitios 

ll'ho intensity of a o«ii.ont diinimslioa as tho length of tho con- 
luoting yno — ^inoasuiod fioni iho polo of tho hattoiy to tho x^oiut 
wlioie it ontois tho caith— -is aiiginontod Thus, if this Icnglli ho 
Lii 01 eased fiom twenty imlos to toity miles, IJio intensity of tho 
miiont ivill ho dooi cased oiu halt 
Tho nitciisity of iho ouiiciit is also dooi eased h\ dcoi casing tho 
luclviicss of tho eonduolmg wiio Tims tho infonsity, when 
lansinittod on a •soiy tlnii mic, yill ho nuich loss than when 
lansmittcd on a ihioh wiio of equal length, hut iho tlnolc wne 
nay ho so much longei ilian tlu llnti that its loigtli will ooin- 
Kiisntofoi its thiohncss, rtntL tlio intensity of tho oinieiit tinns- 
ni tied upon it inaj'' bo equal to that tLaiisnuttcd on tho alioitoi 
md thiiinoi wuo 


"riio method of i^Fcssis flnght is founded upon this inopoit> 
)f cm 1 outs A tiiio wuo wiappcd with silk oi cotton ao as to 
nsiilalo it aiul pioycnt tho latcual escape of Iho oiuxoiit, is i oiled 
qjoii a hohhniliko a spool of cotton used foi necdle-yoilc A eon- 
idoi able length of fnioy no is thug oompiisod iiia %oiy small hulk 
Tho wuo on such a hohbiii being oonneoted hy ono end itli iho 
uio coiiduoting a ouiionl, and hj the otlioi end uiih tho oaith. 


ii 
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Vkill tianamit tlio cunDiit -with a coi tain mUnisity (ItijjLjicLtnj? 

Its length, its tlnokiicss, ami, m iiiio, on the tojulneling t »*t 

the mot xL of whieli it la iiiado 

Now lot us suppoao tlmt a oc itiitii Ungth of tho ujio •»! 1 1*** 

tclegiaphio liao bo taken, Clinch 'aiU tiansniit a ouiioiLt **1 tli* 
same intensity A gaUanomclt i pliiftd m caoh oiunnL \\ ill 
film bo cijiiallj tlcUeetod Jiut if tho loiigtli oj tho luio I 

loss 01 gieatei than the ix-uot tfimvah ut length, Oio gulMiinotM . 

bo moio 01 leas dcilcolotl by it than it la bj tlio bobbin \\ i»* » 
aocoiding a& its lougtli is less oi gn ixtui 

16 IS, tJicictoic, ah\a3S possible b^ tiiul to astiilaiii tin b u\ (h 
of lino wile, %\hiohxvill giio tho cmiicnt Ihn sumo inUniii^ ♦! » 
that uhieli it has upon any piopoaed bobbin iMie 

Jiobbins may thcicfoio bo ovidontly nnulo uiu'vmg f^nnUi 
01 less lengths of wuo upon wliioh tho ouuouL utU hitxxi 1h 
stuno intensity as it 1ms upon vaiious longlliN ol lino win 

blip pose then a suiils ol bo]>bms piovnltd, ivliioh m thin m m 
lepiese lit canons Iciigthb of lino wiio iioin lOO lent to d(H) itnli r, 
ttnd lot means bo pioxidod ol placing them in inotullio eoiiiu ol imi 

lu ooiiTf enicnt caaea 

Snoli an appaiatus is that by which tho Moabia IhiuliL ili i I 
the points oi lanlt 


N 


I-cfc ij bo the station haltoiy, o a galYanoinciei upon tlio 
wiie, 1 the point ot fault at xvluth tho cuuont cboupeH Co 

(B 


Itli* 

Ih. 


riif *>i 


fc ^ m !■ 


I 



eaith, m eonsouncneo of nu aooidinlnl di fi t ( oj 
tho insulation Lot a wuc bo attiioU^d to Ihn hii>« 
wuo ot tho station, at o, and lot it ho loaiui 1 1* <1 
with tho lust of a atucs of boblnim huoIi iiiin* 
dcsoiibed abcvo, lot a gulVauomoUnL, huiuIiu tu u, 
bo placed upon it at u' J ot a molallio aim s ^ , 
tuiuing on Iho point v, bo ao pliioeil thul lU i x 
tiomity 0 shall nioio ovoi tho soiioH of liohlihi 

and that by moving u upon the ooulio llu^ , u.l 

c may bo placed in conucoUou with tho wun mi 

any bobbin of tho seiicH Ui l bo conm oG din 
f, ^ 1 /■ ,7 7 foiiduoting vnxo x\xih tlio ciuth at i ^ llh^ m 

eivo liolo of the battciy ji being conneoUd with tho oailh nt j ^ 

The appaiatus being thus aiumgod, h t ns supiKm iIiilL 

10 mdn^ ^ 111 ooiincotion with tho hist bobbing lopn ai iiJiu- 
10 miles of the Imo wuo, and that tho distanoo o j of Un 
faiut IS 146 milcH T7 i fi.rti 

h. 


miles 

IIS 


T Jl i W J t/ji. liffiii 

in that on so tho biiUoiy cuiRiil Jl 
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tluidccl at o, "between the two wncs o g and o c/, but the oliiof 

j)aii will liowr by tlie foboitcst and easiest louto, and the ^^alMiiid- 

moioi Cf' will bo \oiv niuoli, and o ACiy little, defleoted 'I his will 

show that 1 must bo ^ox^^ much nioio than 10 miles fioiu 11 in 

station The at in vcwiU ihon ho tinned siieoossncl;j fiotu Ijohbm 

to hohbiii Wlun dueeted to tlio second hobbiii, iho lUiiintoii 

o 'Will ha^o the same intoiisity as if it ilowOd on 20 inilts oL 

lino WHO, when tinned to tho thnd Iho saino as if it Jlowccl on 'SO 

miles of lino wiio, and so on 'J ho needle of G' will, ihciofoio, 

■oontmuo to ho moio deflootcd than that of o, although iho dit- 

Jbioneo will ho less and loss, as iho luimboi of bohbniH hiouf^ht 

into tho cucuit is ineicascd "^Vhen the bobbins inehidi cL 

lopioscnt 110 miles, o' wrill bo a litllo luoio, and whou llicj 

iGpicscnt 150 miles it w^ill bo a littlo less dellcolt d tban o, liom 

which it will ho mfciied that iho point oi fault lioa bt tween tho 

noth and tho ItjOth mile fiom the station A closoi appioxniiti- 
tioii may then bo mado by thi. nitioduction of slioitoi bolmiiiSj ami 

tins piocesa may bo oontiimed nntil the place of tho fiuilt has ht i ii 

diseo^cied with all tho aeomaoy iiGccssni’y loi pinotioul pin post h 

G9 Tt appeals nc\ citholoas, that lu Ihopiaotieal woilcin^ oL tho 
t olc"! apl no linos, occasions foi tho application ol Ihcso ( \prduiit i 
aio of ovtiomcly laio oooiiiioneo Puimg Iho ioni wiiiUi 
months ol Novomboi, llocombci, Januaiv» and b'obiuai} 
distances of 300 miloB of iindoigiound wiio, wilbout onj hi talc nl 
oiionit, have been in constant opoialion iindoi tho ^raj^iu lie 
Tolcftiaphio CQmj)an.\, and notwithstanding an unusnul pii - 
valenco of iinfa-vouiahlo woathoi, with iic^uont and eunliuiit il 
snow-stoimB, no atoppsgo whate^ct has taken x>laoo 

70 'Ihe Piiissiaii undei giound lines of w no liai e he ( n attend ( d , 

how Cl, with occasional failuios, w hioh ha'v o piodiucd nonu> piiblio 
inconwcnionco Tins oiiouni itiincc has hcon asoiibcd to tin laulty 
method of lading tho wii os TJio gutta-pcicha cmi lopnig llumi 
was nnvedwith siilphui, a piocesa called J'^tiloantsuittift Ux»f>iL 
being deposited m ilio giound tbo Bulplna was soon absliaotcil, 
leaving the gut la-pf i olia bi ittlo and i>oious ' 

71 Tho iindoi-giomid lino of iho iMuopean and Huhinaiiin' 
Coiniian 5 , fiom London to Hoioi, is laid down in nottilj tho at min 
mannci aslhat of tho IMagnotio Company Tlioio aio siv cinuhHjt- 
iiig coppei wiles encased in guila pcicha To detc ot tho mom 
easily tho jdaoo of any accidental broach of contiiiiiU\, ii bus 
IS placed at tho end of oaoh niilo, in whioli a fiw \aHli oi llm 
continnons Imo ofwiio nic coiled, so that in case ot anj ueeidf utul 
Intel i uptiou occiii ling to iho How of tho ciiiicnt, tho ptntieiihii 
niilo in which that iiiteiiuption exists can alwaj s ho asci i ttnm cl 
hy putting tho roils at tho end of eaoh buoocssuo inilu m 

1 to 
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cDunoctioii Witli a poi tabic battoiy TJio oiiiiciii “WiH iail at 111** 
l>ftitioulai inilo mtluu ivliiob Iho i uilt liufi tulvoii 

72 111 i>ns%mg tluoiigU timncly llio oioigiomul mhos 

Ijcoii subject to gicat incoiueiiionot , oiving to Iho fxinmUlv 
^latei iioicolatuig tbioiigh tlio looi, coiiHtiiiitly falling on lbtM\ u * ^ 
and then siippoits, and Huih tlicn insuluUoii It In* » 

boLii touiid iliat fioin this enitso llio oiuioiit tiansinittcd along min 
-wnc Im been subjeot to luihagts, a pnit ol it iinHsing b\ nn- 
niioifctuio ivluoli flinioiuitls tho siippoits to all adjacent wut i <■* 
that being thus tli\ided, pait cithci jotiiins to tho station limn 
Tvliioh it has been tiaiismittcd, oi goes on to a fitutiou loi iihiili 
it IS not intended 

73 lhi3 incoin onioiiLO avoiiUI bo icimncd by adopting 
tunnels tho imdci-giound sjstoiii HJi ‘^^alkol, to wlioui gitnt 
e-Swiieiieiieo m tho inaoticul bustn(.ss of rliotiio ioh'gjupln, ainl 
considoiablo scicntifio hno^^lcdgo must giAo niiioh autlioiit> i*”* 
such a subject, 1ms adopted ajipaiontly ^%ltb ^c^y im mnalpl*'* 
iosiilts a method ot oo^eiing tho "Wiics, wluoh pass tliton#»li 
bimnols, ‘With a coating of gutta-poioha Tho conducting 
tlms tieatcd la coiijict who No 10 Tho gum lioiiig "uill *li mu *1 
■und macoiatcd by sloaiii, is put upon the 'wiio bj nieaiis <d 
^looA'^cd lollois '^tho diainoiei of tlio (o\ciod mio 1 1 a qiiaitoi *>l 
a.n inch Mi '^V'alkoi slates that in all tho u ot tunnels uiitb i h* * 
Hiipoiintondenco ho has substituted tins gutltt-peiilut“<o\< it d u i* 
Jbi tlio Gonilnon line ■\\Uo, and has thus “ acooniplisln d U Icgi ipJiici 
feats ^\luoh could not liavo bten athinptcd on the old plan ” 

71 111 Finn CO and m tho United fetates tho uiios, oxtiiii tliu 
oiti 03 and towns, aio coiidnctLd On itdltis at an eltsaiion, us <«ii 
othei j>ait{, of tho lines Tn l^uis, bu o\aiuj)lo, tho tt Ugiajilii u 
-^vires pioccodiiig fioin tho scvoial iaih\ay atnilonH aio caiin <1 
xoimd tho 0 vicinal boulo^aids and along tho (piaj h, tho itilhn i- 
lieing attached eiilioi to posts oi to iho ualls ol house i ipi 
Xmildings, and aio thus earned to tlio conlial slatmii at llm 
BJinifatijr of tlio Intel 101 

75 In ISuiopo, tho telcgiaphio wiiefi have until ^olJ Iiitol^y 
xii\aimbly followed tho couiso ol itnluajH , and this oiioumstuin o 
lins led sonio to tioiicliido that, but loi tlio laihvnj i, tho cleufim 
dolegiapli would bo an iinpioiitablc piojooi 

7b This IS howo'\oi a niistilvo Indejjondoiitly oi tho case ot f )tn 

IVIagnolio Tologiaph Conipauj alieadj mentioned, tho uiita in tlio 

Tlmtcd Stales, *i\licio a much gi cate i tvlent of r led no lelogiupli 

lias boon oicotod and bi ought into opciation lhan an Kmopo, do not 

Xollow tho com so of tho iaih\njs Thoj nio ooiidnotcdj gonn illy, 

along tho sides of tho common coaoh-iondH, and Hoanctiincs c\cii 

tlaough tiaolg of ooimiiy whoio no loada have been made 
160 
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It lifts Leon eontomlcd inPuiopo that llio wno*i ivouMnotbc 
unless placed wathiii tho lailuay loncos ^Ihe icplj to tlii-s !*>» 
Lhat llic} nio found to bo safe an tlio IJmted ulicio thcie is 

n muoh Ilss idioieut police, even in tho ncigliboiiilioutl ol towns, 
and m most places no polioo at all It may he ohsuvcd, that tli<^ 

R tmo ai>inolicnsions of the destiuoU’so pi opens it les of the pcoxilc^ 
have heon atlvanccd upon iiist jn oposing most of tho gie it im- 
X>io\oiuonts winch ha^o signiliscd iho picbrut af^^o Thus, when 
lailuajs uoio pi ejected, ituas objeett*d that iniscluc^ons iiicli— 
Yidnals i\onld ho contiimally teaiiiig up tlie lails, and thioum^ 
oha 1 1 lie tion 4 on tho load, win ell 'would iciulci tiavUlin^ so daii- 
gcious that tho systom would hccomo iinpiauticahlG 

TVhen gas-lightmg xnoiiosod, it was ohjocted iliat o'st.I- 

disposod pioisonj would ho eonsiuitly cutting oi hxeaking- ilio 
puies, and thus tin owing ivholc towns into duikncss 

pYpcnenCG, no^ el llicless, has pio\ edtheso appichcnsious giouml- 
lesa , and coitainly the losult of Iho opoi ilions on tho elect no 
tologinph in iho [lulled Mates goes to establish tho total inntiliiy' 
of conlnnng tin com so of iho wiies to lailwa'^s Thoso avlio liavo 
boon inaetically coimitiaiit with Iho system holli m Xsiuopc and 
lu Anieiica, go hulhci, and c\cn inaintiun that tho tclogi %pli is 
subject to loss inoon\oniencL, that accidental defects aio inoio 
easily inado good, and that an olhciont supeiiutcndoucc is inoio 
eisily insuicd on conimoh loads, aocoiding to tho Ainciicnix 
sjstom, tlian on lailways 

These icasous, eombinod with tho uigcnt iicoossity of OY.lendiiig' 
the Llecliio Telogiaph to places wlieio lailw a\s havo neitlici boeax 
conatiuctcd noi contoniplatcd, ]iaa o led to tho genexal dep xitiu o 
of the lolcgiapluc wiies fioin the lines of lailwnj in a aiioiis p ii-ts 
oi the continent In hianco, pmtioulailj , almost all the lecently^- 

eoiihiinctcd tolegiaphio netwoik is spioadovci disti lets not mtet- 

scoledhj lailwa^s, and o\<ii whcie lailwa^s xnc^alI, tho w nos ctxo 

often, by pi cf 01 once, oaiiied along tho common load 

*77 When channels, Htiaiis, aims of tho sea, oi ii\eis of gicT-t. 

width iutci\c]io bctwion tho suoccssis o points of a telogiapliio 

Imo, tho conducting aviios nio deiiosilcd upon the bottom of llio 

wain, piotocted fiom Oio eiletls of niceliunical and chcinioal 

action by a ai ions ingenious cxpedionla A considciahlo miniboi 

of such snhaixneons condnctoia ha'^ o bcoiifabiioatodfoi tolcgiaxiliao 

lines 111 vai ions cotmi lies, and oihcis aio in piogiess oi eonleiii- 

plutcd Dofoio Juno 1831, w no lopies had been mad o foi tlio 

hues he tween Doaei and Calais, Dovoi and 0 stand, Dublin nil cl 

XIol j lioad, 1 ionaghadco and roiipatiiolc, England and Xlolland, ilia 

iiiiydci i'joo, tho (Iicat licit ^Domnaik), tho jilissi&sijipi, N'c‘%v 

Ihnnswiok and ITinco Etlwaid*!! Ibland, and Dicdmont and Coiejicci 
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78 Tho eailicst nttoinpt io tiansimt a -v oil aio oiuioiii iiinl< i 
■ftatoi foi apliio |jun) 0 '*e‘j, i*J atti-ibiitoil to X)i O bliaii^hiK * 

•who 1*1 BO T7oll known foi his siiooo'i^ftil ox:gi Lions lo ostahlnh 

tho olectiio tologiaiili in India Ho BiiceccdG<I m 18M) lu <h 
'positmg an insulated condiiotmg’ who, atlaohctl to a ohinii on > * « 
in tho ii\ci Ilooffh, hj wliioh tho oloctuo oinicnt nas tinmtmih tl 

fiom one hank ot that liici to tho othoi 

Tho flist iinpoitant x^ojeot of this kind wluoli wnh oveoutnl in 
hinoxiG, was tho connoGtion of tlio roasts of l!4iiglmHl and ImiMoo 
by the snhmaimo oahlo, dctiositod in tlio heel of tlio cduunif t 
hctwGon Hovel and Calais A concession being obtained lioiii Ih* 
IioncH goieininont on ccitain conditions, li single eoiidnotm j.** 
wno, invested with n thick coating of gutla-i>Gidia, was BunU h\ 
means of louden weights ncioss tlio oliaiiiKl, and tlio 0 's. tioiniln * 
being pnfc into conncoiioii ivith telegtapliie lusti iiinonts, 
wcio tiansmittcd fioni coast to coast One of tlio conditions of Chi 
I’lencli coneossion being that tins shonld ho efliotccl hi foie* 
iSoptcmhoit 18e0, this ohjeotwas* attained, hut noUung innui , ha 
tho action of the wnses noni the shoio conslantly nibbing Chu 
lopc against tlie looky bottom, soon woio cU tho inHidatiiig 
omolopo and rondoiod the oahlo iisclcsg 

79 It IS light to state that the xnojootois tboniHoh cs di<l ind 
o^iiect fioin tins first tiial poimaiicnt success, and iog«id<d H 
mcielj as tho cTcjicnmontal tost of tho juaofcKabihCy ol tin 
cnleixji isD It was, tlioiofoio, nunicdiatelj*’ losolved to konenf to 

means fbi tho elTcotual xiiolcolioli of tho coiidiioliiig wni ( 
bom tlio ofTcols of nil tho 'Mcissitndcs to wbioh Ihov ivoiild bo 
OxXiosetl "With this mow, l^fc'jsis Nowall uiul (*o , iho ctntin nl 
wnc-iopo makeis of Gateshead, woio oliaigecl with iho 
and impiocc dented task of cliscoveinig o\i)C!cliouis, by wdinh u 
oahlc of gntta-pei oha containing Uio oonduol in g w n oa ooiihl bn 
invested with an aimoui of non, at tho sumo time bo Biiong im !o 
icsisttlic action of tho foicos to which it would ho cxxiosi'd, and 
not too xiondcious oi too iigid to allow of being dcxiosiLt d m 
tho hetl of the ohnimel Tho losiilt was iho iu'\ ontion ol tho iinni 
of Ruhmniino cable, which lias snieo hcon pJucoosafuUj iidnpb d 
upon tlm \arioiia linos of intoi national olcoUio coinnniiiiouh*ni 
which will he piescntly dcsoiibed 

Tho conduoting wnes inolosod in theso cables am luumlh 
ooppei wnes, baling a diumotei of the sixteenth of jni nioh 
Each w no 18 hist eopaintely coveicd with two eoutmgfl of giillii 
XiDioha Paoh suoocspivo coating nioi oases tbo tlnokiusH h;) 
a ceitam fi action of an inch Tlio object of laj nig on Him 
snooosaion of coats of tho gum, is to guaid ngniiist aecjulonlfi.1 

defects which might ion dei tho insulation iinpoi foot If siudi u 
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defoot liapponed to ovi^t at any point of ihr lii'it cont it ^vonUl Tjo 
co^ojcd by tho second, tho thiiicos ngainst n. dcfcet Doomiinq; at 
tin, saino point of both ooatnig^s nmonnting’ to an iiupo'jsibility 
80 *lho oonduotmg who thus an\csted, oi so mam of them ns 
it IS intonclecl to deposit, nio then twisted to'^otlioi, and siuionndcd. 
with a mass of spun jam, <Joahcdwilli gieaso and tai, so as to 
foini a oomi>aot lopo Aioimd tins loiio nio then twisted a nnmbei 
of fltont lion wiles, soiiiotiinos coaled on tho suifaeo with /me, oi 
as it has been called, galvanised TJio cable is then oomploto, and 
IS fabiioatod in one continued length snflioient to 0"s.lcnd fiom 
slioio to shoiG, 01 fiom bank to bank Peispcotivo sido mows of 
tho sevoial cables, and tiaiis\oi8o sections of them m then full 
fii70, aio given in tho flgiuos indicated m the dist eolunin ol tlio 
following table, tho nnmboi of condnoting wiios insulated hy the 
gutia-peiclia and moliided within the cables, tlio iminboi of 
suiiounding non wiies, tho total length fiom coast to coast, and 
tho weight of the cables pee milo icspootiiclj being ludiealed in 
the oihoi columns 


1 

rk 

1 

1 

1 

1 

* 1 

^ 

o o ■; 
5^ e. 

P 

s ^ 

'1 

1 1 1 

p- 3 i 

33 rS 

Mi 

Dovoi and Calais 

25, 20 i 

^ ■ 

i 

10 

25 

7 

Holyhead ami Ilowfch 

27, 28 1 

1 

12 

70 

1 

Bovoi and Ostoiicl | 

31, 32 i 

1 1 

1 

0 

12 

70 

7 

Poitpatiiok and Donaghadeo (tMUcnobic I 
Comp ) J 

■ - 1 

35, 00 

c 

h ■ 

12 

2(1 

1 

”1 

1 i 

■ Ol foulness and tho Jla^uc 

37, 3S 

i 

, io ! 

1 ! 

1 

<> 

1 

Acjoss tho Oieat Belt (Oouiniu 1 ) 

11, 12 

— 

i% 10 

; 3 

1 

1) 

10 1 

5 

■ 

2 

Acioss tho Hh&smsipin 

8 

2 

■ ■ ■■ , ■ 1 ■ ■■ M ■■■■■■" ■ MW - - ■- - 1 ' 1 

Act OSS tlio /nydoi 

H, 11 

- ^ 

0 

10 

0 

1 

~n 

1 

Nonfonudlaiid & Piiiico ImIwiikI’k Island 

wgm 

1 

0 

: 150 

1 

ij ' 

! Poitpaliiolc and Bounghadco (lUitishl 
Comp ) / 

35, 3G 

0 

13 

27 

1 

7 ' 

Spe//ia and Coimca 

1 35, 30 

0 

12 

110 

8 

1 Cinsua and Saidiiua 

35, 80 

6 

1 


8 
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Fiff 2fl — I>aT.ei ond CoIrIb 


SI In tlio 3^0^ 01 flinl Ctilui^j cilIjI' r 

i^liioh %\ns tlio iiist laliinatttl 
Hid, cnelL of Iho foui oojjpn n « i 
aio hTuioiiTidod by 1 1 li n, 

yliieli m iig 2h is imlioiit* d Ji-y IFm 
] iglit bliadiuf, 101111(1 tilt Idiu'b Vi iiti n ^ 

Bliot, 1 01>1 C SClltlllt^ 11 U> HI i ( n H i c j t (In 

coiipti mto TIic loin yiics (liii 

picpaicd i\cio tlicii ( hmIojk (L in ili* 

goiioial innss ol picptiiLtl (pint > iii ai- » 
iL-picsoiilccl l)v tlio dui]\('i sliatluJj 

Tlio ten f“nlMiinsnl non mi it t t i4 

tlicii tyisli^d uioiLiicl tlio yliolu, ti 

to foiin a Goiiipliilo aiidoloso am mud. 

foijjx ntttl appt ai am t * »1 
tins Inliaenl coating, icpic i-ciiti < L ii» 

Hgf 2 j 

TJiia oaldoivluoli waHCoiiiplc tl 1»\ 

IMcssis NcmuU and (*o , in. lint i. 
Mcoks, iiiGnsmcd ou^inilly ii I milt » 
111 loll gilt Owing to lilt inaniiitj in 

wliioli it wos laid donii tins it 
found msiinioKiit to osttiid lioui 
const to coast, iilthongli llio dll■ 4 ^ t 
distanco la only 21 nnli s It -wu 
theicfoio found jitcosuti^ to iiiiiiiu- 
Jactuio nil addilionnl iiuln ctf -ralff* , 
wlucli being spliced on to tho itni t 
laid, tlio ivlioli) Mas complt t( d, nint 
tho clcciiLO coinimiiiicatiOTi bntMii ii 

Doa ei and Culms dL‘imiltM]> tstnJi- 

iished on tlio I7lh (Jotobtu, J So L 

^Ibc cost of Ibo cables it tlf 
SOOO? , being at tlio xiiiv ol jn i 

mile aiio iolnl cost foi (ablnnml 
filatioiis at 3)(»ti and Cuhiis i 
lojOOOf 

82 'Iho llo^.t subinaimn cabin 1 an I 
down Mus lliai wlnclii coniitoH cl 
Ilolyliond on tho WoHh with Hom tli 
on tho liibh coast Wlnlo ht\<ial 
companies wlnoh had txeii loiim'd 
foi tho x>T-iiposo, Moio oeonxm d iii 
laising tho cajiital ucccaHai^ Itji tin % 
Xnojoct, Ihoywoio ouixmaed by tluj 



feUBiUAlimU OABLBb. 


Tig ar 


L 


'iiinoxincemont ihtii Iho piojcot alicady on tlio pomt of bciutr 

leaZi&od l>v Noxxall and Co ^ on then oxxii aeeoiiiit 

Tlio di^lftrioo hotwGGii tlio points io bo eoimoctctl boiiia GO iiulos 
the cable tv ns made with a longth of XO artcliiiou mileg, to nicLt 

coiitmgonoics lu this cable, w luoh 
enclosed only ono conducting y\nc, 
blio GTtoxiial wiiPH onolobing tlio in— 
sulatmg lopo ncio in ado lliioKci at 
the paits iioai Iho sJioios Ilian foi 
that nlucli lies ni deep Tvatoi, tho 
foiiTioi being Hiibjeot to nincli grcatoi 
■distill bing foiops A side tigw of 
tlio pait iinittoifeod in deep “sviitoi is 
on ill iig 12Y, and a oioss-scotion 
in tig 28 A sulo %iow of tlio kIioio 
ends IS given in iig 20, and a oioss- 

‘section m hg 30, all being lu thou 
full Sl/O 

The giitta-^ion ha lopo was fabii- 
eatod bj tho Ontt i Puioha Coinxmiiy 
in tho City-iond, T on don, fioni 
Tvlionco it was sent to Galoslicad, 

Tvhcio it iccoived tho non wiio 
eiuclopo at Iho woilis of Mossis 
^^^ow'‘all and Co , in tho shoit spaco 
ot loin weeks Ijoadcd on twenty 
waggons, it was novt Bonl byaail- 
Tv ay aoioss hngland to Haiypoit, 
wheio it was onibaikt d on boaid tho 
“Uiitaniua,” and tianspoiicd to 
IFolyhead On tho nioimng of tlip 
Xst tTinie, 1852, ono of its otIio- 
iiiitiLS hung t stablishcd at irolyhcad, 
it was laid in Iho htd of tho ehannol 
G*hiswas done ns lollowa — ^'Lliocablo 
was YOiy caioliilly rolled in tho hold 
of tho Htoainoi , ono end was then 
passed hcvtaal liincs lotind a hiako- 
TV hell, and was comojed on ahoio, 

Tvlicn it waft attached to a tclcgiaph 
insti nnieiil T ho oihoi oi lowoi end of 
Iho cahlo was attached to anoihci in- 
htiinnoiit 111 iho cabin ol tho ftioainoi, 

FiO Hint any moft*‘ago passing fiom 
lo luftliunicnt, waa convoyed llnongh tho ontiie 

JUG 


I 




Jif' 2s 

TloUhi-nd niul 
1 [owth 

Dct>i^ ecu imt 

mstiiiinont 



, rifjf so 
Ilnlvlicacl mid 
Xlow til 
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cablo 111 tlio hold, and round tlio bi nlvC-TV liool Iho ciiblo 

nfy tn fViA -rkv^r^nncad nf Rulimoi -.lOTl Tlio shOlO Clld *»' * » 


oil 
made 


in the process of Bubnioi:>ion Jlio sJioio cnu. i\iL\ h 

fiAttdo fast aeoiueh, tlio stcamti put m niotwm, luid **' * *^ ^ ilini 

btiain was put on tlio cablo 1)> luetins of tlio IhuKo-uIicl Ej 

ifc Tvas laid stiaight on tlio giound, oi bottom of tho sen , 

Tho cable is bcon as it iisosfiom tho hold in tho 
(fl^ 31, p 116,) guided hotwcGii lolUis to tlio diimi, ami it 
appeals m tho back giouiid, as it passes aioi the stoin 
and India at oi lias applied to tho shalt of the diuin i 

hiigthof cablo which at any moment had boon doluuictl t»il 

tho son u as sliou n i , i 

The wind and tides ha^ o llio c fleet of di awing the vc>h*^( i otii 

of hei GOUISO, so that the quautitj of cnhlo cvponded mii^t lilM *»> < 
he gieatei than tho distnuoo betwcon tho lu o points in a uliiiij.*-Mt 
lino In tho ease of tho lloljhoad and lIoii\Ui cable, ilio tj^iiiin i J 
oxponded ’\\ns 61 milos Tlie depth ol uatci is 70 lalhoiiiH, In 
inoio than, twico that of I)o\ei 

Hhe on til G piocoss of lajiiig it doum was coinplotcd lai 3 I mm a 
Tn ouothoi lioiii the cablo nas bionglit ashoio, and put m. conn* *' 
tion with tho tolographio uiioB hotu 0011 IIoi\th lUid 

iininecliatcly aft</i^aids London and Dublin 11010 ooiincoti d l*\ 

means of instant anoous coinmuiiieation 

Tins cablo "was liglitoi eonsldciablj than that hotiv ocii 1 mu I 

Calais, its TV eight bomg a littlo less than ono ton pot f mi* I 

consequently its total weight did not c\eccd RO tons, 'll li* I" 

Dovci nnd Calais ociblo ivcighitig 7 tons pci niilo, its totul ’ll i 
waa 180 tons 

ITiom some cause, ivhioh oould not ho nscoi tamed, thin c^aldi , 

Xt “M tlH 
foi 4uii hi 


aftei being; weilcod for tin CO daVs, heoaino impel fcot 
posed to liai 0 boon caught by tho anohoi of some vossol, 
taken tq) lately, Mi "was found biokon neai IToivtli, and lUti 
perohn and coppei iviio sti etched in an cvtiaoidinniy iniiiiiu i 

S3 On tho Otli October, I80I, Mossis Noivall and C‘o iittoiupli *l 
to lay a cablo ncioss the iiaiiowcst imit of tho Tiisli idminii I, 
between PoitPntiiok and Donaghadoo This cablo cojiitnu* «l 
conducting wiies, similar to flg 43 Tlio dislaiioo atiosH in tin 
same as between Dovci and Calais, 117 , 21 miles, and 2G milt n 
cablo WGie placed on hoaid tho ** Iliilannia*^ stcninoi pii> 

COBS ol Eubmeision was eaiiicd on nniil 16 miles liiwl 1u < n 
succGssfullj laid doun, tv hen a Biiddon galo oamo on, "%vln< It 
aendcred it impossible to etcei the tossoI m tho piopii eiuiiHi', mu I 
Hi Kowall TV as leluotnntlj compollcd to out iho onlilitj %vhi ri. 
Tvitliin, 7 milos of tho Jiisli coast, and liaving 0 iniloa ol mtlilt 
icmaimng on hoaid 

Tho whole of this 1C miles of cable has bcou loe^^^c■^f il m 
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June, iStjl, aftci Lung iieaily two j.cai'j siilnnoigecl Tlnspiovod 
a most aidnon*3 iindoi taking * T-lio clcj)th of tlio wntei lu ting jiixit 
of tlio lush phojinol is loO fathoms, oi 900 feet, and fioiii this 
depth iho caMo was diaggecl hy mciins of a powciful appaiatus 
woikod hy a steam ougmo placed on tlio deok of a stcamci Thy 
opoiatioii oeoupied Jtoui dajs, foi fiom tho gicat foieo of tho tidt, 
wluoh Jims at tho lato of 0 mil os an hoiii, it was toitiid mujossihlo 
to woik oxooxit at tho tunes of high and low u atei Tho cahht 
was also iiiihcdclcd in sand, so tint tho stiaiii ie(|uiied to ding it 
np was oeonsionally 'vciy gioat 

Tho icoovoiy of tins cablo haa so lai solved tho qiicstion of the 
dux ability oi submiiiiuo tclcgiaphs It was found ncaily as sound 
as when laid dowm Thoxo was a slight coixosion in eoitain imits 
w hi oil fti>peaiod to liavo been imbedded in decaying son weed — tho 
pnits imbedded m sand wcio qmto sound, and on othei pails, 
which appealed to lin\e lested on a haid bottom, ilicio woio a Cow 
yooidij tcb Tho oablo on being tested was found us poilect in 
insulation as when laid down 

81 Tiio novt gieai entcipiise of this kind, of which tho aoconi- 
phshmeiit must itndex fox ovei memoiablo tho age wo havo tho 
good foituno to li\o in, was tho deposition ni tho hed of tho 
Chaimel of a liko oablo connceting tlio eoast'a ot If n gland and 
Uelgium, measiuiug si ^ JkiTLi s iv ovj UMUtoiti v 1 1 vgtji I 

I his colossal lopo of iiiolnl and gulla-peioha was also constiuotod 
at tho woikfl oi Jlessia Ifow all and Co 

Tlio piobablo ovtonsiou of tlicso ovtiaoidiuaxy media of soeial, 
eommoioial, and political oommunieatioix between coimtxies 
soiiaxatcd by aims of tho sea, may bo coiieonod, whou it is stated 
that dining tho wiixtci of 18o2-53 klessis jN^ew all and Co oa.o- 
oiited undex coiiUaois not less than loO miles of such cablo 

Tho cable laid bofcwooii Do vox and Calais inoliides, as alieady 
atalod, foin coiiduotmg wnos That betw con l^ovel and Ostoiicl 

oontauiB Biv wiies insulated by tho douhlo ooveimg of gutta- 
poiolm, maiiufaotiucd, uudox Mi Slatliaui's diicotiona, by tho 
Outta Vexoha Company Tho gutta-poi oliu laid into a lopo is 
Boivedwxth pxopaicd Bpuii-yain, and oovoxed v\ith twolvo tlnok 
non wiies, of a milled sticxigth oqiial to a ytiain of 10 to 50 tons 
—111010 than tho pi oof atiam of ilio chain oablo ol a lust laio 
man-ol-w ax 

A side view and Rcoliait of thi» oablo iix its nntiual sizo aio 
given 111 Jlga 31 and 32 (page- Xu8) 

Tho Belgian cablo weighed 7 tons pei mile, bo that its total 
weight WHS about 500 tons Its cost was 33,000/ It took 100 
days to make it, and 70 hoiiis to coil it into the vessel lioniwhich 
it was let down into tho sea, and 18 houiB to Biibincigo it 
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TJio foi m in -whioli il Tvn i coilotl m 
tllO jiolcl of ilio T O&scl 1*3 lopicsoiltotl 
m % S3 Cp laO) 

Ou the moiniiig of the AVuInostlaj 
tlio dlh Maj tho \csbo 1 callul 

tho ‘'William Unit,’' Gai>l Palmoi, 
fici^yhtccl with tho oahlo, hoiajj au- 
ohoiodoiE Doyoi.notu SI Huipiuct’s, 
South Foi Claud, tho jnocoss of 
tlio oablo Tvua coirmioncocl Tins ^ osscl 

attoiulod ttud aided by IT j\t S 
Liyaid,*’ Capt Jliokots, 11 N , and 

TfhtS “ Vi^id,” OaiH fomilhott 

(Japt. Wash 111 g'ton, H IST , Was aj)- 
pointcd, on tho pai i of tho Adinualty, 
to ui«Tk out llio lino and ducot tho 

OTkpCclltEOU 

At dawn of day about KOO jaida 
of tho cable '\\eio gi^on out lioiu tho 
“ Ifnitj** and woio oylonded bj small 
boats to the shoio, -nhoio tho o^tio- 
mity was deposited lu a oave at tlio 
foot of tho olift Thoio tologiaphio 

iiistiumonls woio pioMdtd bj inoaiiB 

of viiioh, lluoiifth Oio oablo itscdl, a 

coiihtant oonijuunioatiou n ith tho 
^ossol Mas inamtaiucd duinig tho 
aiduons process, coiiosponding Cole- 
giaidkio instillments being iilaced on 
bo aid tho “ Unit ” 

At 6 o’olookj tho pioooss of lading 
coniiiionocd, ibo “ ICutt ” bomg 
taken iii toiv by the steam tna 
^‘Loid Waidon 

Tlio innniioi in Mbioh tho oahlo Mas 
" payed out,” as tho \eHSGl i>io- 
Gceded in. its coni ho, is lopitseute'd 
in iig 31 (p Ido), tho oahlo as 
it oamo up tiom the hold, being 


■*■ (Tins dlustiation, wll us tlml of 

tlio deposition -of tlio cabli, Imo been 
taken fioin tlio Jiiu'ittaied l/ondon JYci*'s 
of tlit> X Jill of Ufaj, IbC 1, bj tho coiiNciit 
of tho iniblisheis t>f that jouuia] 
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xms^od 6 o\oial tiwios lomid a laigo 
}>nko-T\liecl, by means of wluoh ilio 
cable was kc^ii fioiu going' out. too 
fast, and its motion niauitained so as 
to 1)0 e<tual to tho xnogioss of the 

aio icinohcntcd lu ilio 
applj mg tlio bxaKo to 




til 


csscl 
iignxo 
w In el 

On niiiMiig off IMiddloLcxKo, «n 
flio BelfJian coast, a boat soiit fxom 
slioio took fiom 500 to 700 jaida ol 
tlio oablo on bo aid, Jbi tlio i>uix)oso ot 
landing it Tho boats of tlio Uxitisli 
Tosbols taking hex in toiv, tlio end ol 
llio cab to was snfolv landed, and 
dox)ositod in a gnaid-Iioiiso of the 
Custom House, w lioi 0 tlio Icltgiaxiliio 
lustimnonls bioiiglit in tlio llutt ’’ 
being oiooted, and the connmimoa'* 
Uons nnidi , tho following dcsxiatch 
was (lansiniltod diieot to bondon 
Union 0/ nchfiiim and l^nfflancly 
twenhf nunutis hcjoio om*, pm 

Mail 1Sj3 

8o U Jio uovt subinai ino oablo laid, 
was that ot tho Hagnolio Telcgiapli 
C'om j) any, comic oti iig Pon ag li adc o 

with Boi t Pall lok , also inaiuitaotuicd 
bj JFessis Howall nncl Go 

^I’his onblo, wliioh coul uiis siv ooii- 
xluctnig wnos, is ioj)iosontcd in its 
Xn 0X101 Bi oinligs 35, 30, and ooiif s- 

ponds in weight and foim to tho 
llcl{;^ian oablo Tint in the details ot 
ils consti notion and coinx>osition , some 
imx>i o'v cmcnis w oi o xiit i oduo cd X'hi s 
10 X 10 was maun fac till ed in 21 dajs, 
and cost about 13,000? 

Tho oablo laid dowiibj Iho liiitnli 

TelogiaphCoinxianylioiwocn iho saiiio 

X>omls, IS xueoisoly similai to tins 
R() rtis comiGot Ol- 

toidiicss, on the fiufFoJK coast, with 
tho Hague, by Hoven eexiaiato sub- 
inai ino cables, eadli eoutauiing a 
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33 — Oifui Jiio^ fii tl tbo ira^UQ 

1<30 


smftlowiio Wear 

llu slioio oil 1 at li 

Hide fht HO 111 ill hii 

Inouf^lii to|^o1hti 

mid Im J*»lcd Hilo 

a ain^lo f^nat 
oiiblo, as ii>im - 

ht iilcil 111 I7j 

jy 

Of lllOHO, iHllj- 

lliico liiiMi la c ii 
Jaid <loM u 4iio 
dislaiicu iioiuOi>> 
ioidm ss (ii tho 
I Lu^iio l)f iiif, 
milcHf ilio (nd»]i a 
MOiQ mntlo l*i£» 
miUs lu 

'llioy ’iieio laid 
do'll n h< jmiaU Ij 
at a lit llu tlta^ 
UiDoo oiiu itota 

unothci At U 

intlm Jioiu Mio 
Hhoio thoj 'lie Ml 
bioiijilii io^()( la I 

AVJlOll llio loll- 

fliaphics Iniaijii >tH 
IJIOICILHUK Ilia 

othoi loin will tuj 
doposiU'd 
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OIIA3?TI3B IV 

^7 — Cable l>ot\\< 3 onSLic//m and Goifinn — QS OUici cable h, l^uioucan nml 

Amoiican — >80 Objcetio)*<a biouglili l>y scion tifa autlioutiCH ta tliu 

snljiiiaiiuo cable'! — ^An*iwoi*!to tbo'^o by luni^ttoal inoii — 00 
of a cable itniitjiiioil by tlio aotion of llio Hca —— Oi l*iccniiiliiitHt 
iiccc'isniy lu lading the cable — 02 Aeci<lcnt m layjiig tlio C/alal)i 
cable — 03 Impel fci tioii nltnbnted to tUo Ilalj^ian. eablo - — 01 
ail mil an lie Ocean M?olo|^iApli —05 Untloigiouticl 'vviica botnreori lh« 
Biiaud and Ijothlnixy — OlJ leirect of tlio mfliictiio netiofi of limb i 
giounit oi snbmaiiiio wnefl — 07 iPosaiblo iiilhionoo of tlim on tola 
giaphio opoiafcioti^ — 08 Ij^rauipleH of ovoif^xotuiil "w non ex tend ul to 
gtcat (balanced 'walleout iiiioiincdiato mippoil — between 'I'm in ami 
(lone a —09 d’oIogLapbio liney m Imlni ^ — 100 DifliouHicn iiitFiifi_g 

fioin aimoHx>1iorm olcotiicity — lioi£,lit and ilistnneo of po-st'a— vimnlo nl 
laying iindeigieiind avnea — oxtont of lino cicotcel to Apul IHCl 
101 Tnteiiflily of ouiionb cloe^ioaHca tis tlio longlli of 'niie incnciiHen 
— ^102 Also nicieiifscs iviili tlio tlilokiiesg of tlio wiio — lOH And 
ivitli llio ninnbci of clomontam tlio batlciy — 101 Hcsulfc of PmiillLtt’rt 
cxpoiimcntn on tho mtoimty of cinienf: — lOii Intcubity piodnctd by 

LAiii>KFn*a or ^oibhOE m ICl 
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iiicicasiT]^ the pOTvei of the battoiy — -lOG IIo>v the cuiiont (i*"! >'*-*^*" 

telegiapliic Rigiials — 107 Vulooity oi the oiULont • — lOh 

of oigntiLi instantaneous 

87 It is piojiosed to eoimeotlSniojjo ^\iUi the island*? of (ho Al< tlx — 
tciiaucan and tlio Afiieaii oontinont, liy oxtonding^ tlio win 
alieady inn. contiiiuou&lj to Cftnoii tioni tlio United JCiii^doiii 
tho ISr 01 thorn States of huiopo to S^jc/zia, and fiom that point f-< ^ 
lay a snbinaiiiic oablo to Coisica, imotlioi hotivoon (^oisnii 
Saidinm, and nnothci hutwton Sozdiiua and liona dho 1 r( * 

place would ho conneoted with Alo'tandiia by undoigioinuL \\ J *- ■*• 
extending along tlio coast 

It as ovou leg aided is '^vitliin tlio soopo of piohahilit> 
Alcxnndiia may bo put lu electiioal Loimootion with noinl)a> j n kx-b 1 
as tho lattei place is idiondy oonneoted by a teh giaphir Imti ^ * 

Calcutta, a contimions lino of connminicatioii hotwcou LoikIoii iM h I 
Calcutta would tluis he established 
Tlio distances bct\veen Spc/^ia and Bona on tho coast ot Alp;c x «■ 

aiG — ■ 

wn* r 


Spcz^ia to Oorstea {sii binai inc) 7<» 

Acio^s Coisic^ (nntlorgrouml) 

Oorsici to Saidinaa l>y tlio stiaits of lloaitaoio (s\i bin antic) 7* 

Aoioss Smtliina (tmdeigio'nnd) S 


Baidiuia to Pena, on tlio coist of Algum, {subtnaiino) about llif> 

Ihoic u ould thus bo 208 miles ot sulmiaiinc cable m tin to luigt I ih « ► 1 
76, 7, and 125 nulos, andSSl miles ot o\ oiland - nv n oa nccessaiy to < <»ii — 
neot tho soutliein oon&tof Emoiiouilh tho noilhoin coast ol AUi<*sit * 

This IS the pioposed plan, and tho oahlos fiom Spo/7ia to (*(>t mi ifc • 
anti fiom Coisica to Smdmia aio already laid and in optiatum. t 
hut it ^siU bo ob-vnous on insxiceting tho map that the object -w-uiilil 
bo attamahlo witli a loss extent ot submaiino cable by contuunT>|^> 
tho ovoiland Imo to Ihombiiio, in tho Giaud Duohy of Insf uilv^ 
conixGotuig that plnco with tho Island of Mha by a subinui uui oj 1 1 1 Lc 
ofSui 10 miles, and connecting tho westamnost iioiiit oi 1011 »]x 
with liastia, in Coisica, by anotlici cablo of 35 to 40 luilt h- 
This method w^onld haio iho furtlioi ad\antago of 3iioludiTi|.V 
the Imo sovGial unpox taut pi aoes on tho Italian coast, sucdi ti , 
Can am, Mnssa, X-ucen, Pisa, aad Leghorn 

AprefeiGUGG has bcoii gl^on to tho coiuso abovo dosoiibctl i ix 
considmatiou of tho benofit ponfened upon tho company 1>\ 1 1 to 
concession and guamnleo gi anted by tho go'voinment of boiduiim* 
which would not ha\ o been gn cn had tho otlioi ooniso been foil o^v^cj:* I .. 

Tho oahlo now deposited coiitaiiiB six eonduolmg wiros, aiul i i 

m all lespeota similm to that lepioaonted in figs 30 
162 ' 
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88 Tlio slioi t 
iniuiiio cablo laid doMti 

0011 Piiuio J'd- 

‘W'iud^s T^lfiiidj and tho 
oofisfc of Scotia 

(ligs 10 )^ IS lutendcd 
as ji irt of a anoio ox- 
1 ondcd biibin ai i no 1 1 no 
connoctuif, I^^ewfoimd-- 
land with Canada Tlio 
otlioi aoutions would 
miiho iix> a ioliil lout, til 
of liO miles, "but tho 
jiiojoot IS lopoitod to ho 
aiiostod foi tho piobont 
bv tlio icfiisal ot the 
IIoiiso of Assembly of 
i^‘o\a Sootia to giant a 
obaitci to tho Qoinpanj 
to OIOSS that pio^ moo 
Tho Oaiusli suhina- 
11110 eabli (flg« dl, L 2 ), 
IS can led aoioss tho 
Gloat Belt fiom IS’yboi^ 
to Jvoisoo tlio noaiefst 
Xioinl of tho oiiposilo 
coast of Zealand 

Tho cablo laid aoioss 
IhoZuycloi 5 jC0 is shown 
111 its xn oxjoi Hivo in figs 
4 1, 4 t (i> Ifi 1) 

&uba(xncoiis o a b I o » 
lia\o boon laid aoioss 
aovoi 111 of Iho Aiiioiioan 
iiYcis Tho dilllonltios 
snxniosod to attend tho 
cloxiosition and jiiosoi 
valion of tlnS&o ooii- 
dnotoi H axipoai ed to 
tolograx>liio ongmooib 
and xiiopotois so foi- 
inidablo, that tho wiics 
"woio at Biflt oaincd 
aoioss tlio iivois bc- 
tweou tho sum nuts of 
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lofty masts cioetocl ou then baukfa 
This inotliocl, ho^^c\ol, ^vas found to 
ho attended such oftccts as to 

iGtidoi tlio inainlcnanco of Oil muo 
1 inpi a otLoablo The masts oi o hlon n 
down by the Molont sloima uml 
toiiiiidoos ineidontal to the cliniato, 

and "weio not unfiog^ucntly destiojcd 
by lig.h tiling 

Tlie inojcot of dopositiii|, the eon- 
diiotiiig niics in tho hotlom oi Iho 
inoi ’ivna then lesoibd to, niul 1 ms 
boon, caiiietl into efleot in wevcial 
ease s Tho Ohio is piosscd at 
Potlueali bj a eablo oontaimng^ one 
eonduetiii^ Miic, of wlnoh tho fol- 
lowing" desoiiptton is gi\on in tho 
Ainoiicnn jolnnals 

**It 2H composed of a laigo non 
Y iLC, co\Gied TiVilh tlnoo coalnij^s of 
f/i<£eu jjcia/ittj making a ooid of 

about c-cigliths of an incli in 
dinmc loi 

“ To plot 00 1 this fioiii well, and 
foi secuiity ol insnltliion, Ihcio tuc 
tlneo co\oiJngs ol stiong Obn(i7mtf/, 
bntin nled \\ itli an olaslio composition 
ol )toti-o£c.ctf imdaionnd ihiBaic 
Liglitooii laige noun Ilf s, diawu as 
figJit as tho 'WHO "niJl hoai, mid tho 
'\\holo as then spn ally lashed logetlioi 
witli nnothci laigo '\\no^ passing 
aionndnt o^eij 2 of an inch Tlio 
■nliolo foiins a cable of ncai two 
inches in diainotci ” 

This cable, IS dl >00 feet m length, 
being tbo longest yet laid down 
111 'Ijjio XXiutetl fetiitoH Tt wrh con— 
stiucled by l^lossis feliallnei and 

Sleetti 

Ml »SIiaftuoi has al&o eoiisti noted 
^^^d deposited stihai^neons cahlos in 
tho following x>laoos — 

Aoioss tbo Tonnossco iivei, foiu 

inilos above Paducah, neai its 
lOi 
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junotioti with Iho Ohio Tjeiif^th, 2200 foot , samo 
coaisti notion ;> clopositetl in 

Aciosa tho Jrissis&ippi, at Capo Onondcau, in 
the itc ol jMissomi IjOiigth 3700 Xcot^ depo- 
sit td m 18o3 

Aoioss the ^roinmnac n\oi, ivlieio it falls into 
the Mississippi, twenty miles 11010%^ £>t IjOiiis 
Xtongth, IGOO Acta deposited in 18o3 

All those mo sumlai to tho Padiiuili cahlo 
A Cl OSS the Mississippi at bt I oiiis, tliioo cables 
ioi dilhront linos, each enclosed hj 11 latei il 

external TV lies Jjcngth, 3500 feet Deposited in, 
18u2-3 

Aoioss the Ohio ai^AtaysviUo, IContuckj » a eahlo 
eontaiiuiig two coiuliictiiif? wiics, enclosed h;y 28 
latei al ox tei mil wiles, constiuctcd like the foinxci 
Length, 2700 leet Jlopositcil in 18o3 

Aoioss tho Ohio at Iloiidoisoii, ICcutuolcT 
Length, 3200 feet Deposited, in 18ul 

(’ahlcs cons tine ted 1 >t AUssis Nowall and Co 
haifO also heon dopusiied in the following places — 
Aoioss tho iMississippi at Now Oiloniis, eon tam- 
ing one ooiidiioting wiio length, 3000 feci 
Deposited in 1 So3 fehoTvii in ilgs du, db 

Aoioss the Hudson, 10 nuh s above Now Yoik, 
bimilai eon sti notion Length, 3(Jt)0 feet Depo- 
sited lu 1851 

Aoioss the btxaits of Noi thin nhoi land, nt tho 
mouth of the bt Law i onco , aiinilni counti notion 
Longlli, 10 miles Doj>osited in 1853 

At coitam places on tho i;,ieat wostoin n\ois 
SOI ions diftloultie‘tt haT o hoon and aio still ciioonu- 
toied in tho pioseiT aiioix of the so auhaipieoiis 
ooiuluctois At bl Louis on the !Mississippi, and 
at Paducah on tho Olno, tox oxaiiiplo, aoveial 
cables haTO been suceossively swe^it awny by 
Hoods Ijaigo tioos cm lied down tho Bticain aio, 
ono attei anothoi, stoppod by being oanght m tho 
eahlo, and tho niimbti thus accumulated boeoincs 
at length so gieat that the foioe of tho cm lent, 
acting upon iHejn, bieaks it 

AnoUici fietxiunt cause of dost i notion io theso 
oahlts in iho "\YesLoin. Coiiliiiont is ilio atti action 
llioj, oflci to atmosiihoiio clcotiioity y.hoj mo 
fic<xuontl) deslioj od hy lightning Mi Shaflnoi 
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tells mG that ho bna somoliinos found a longitudinal inoision 
moasuiing ton foot lu length, iiiado lit tho gutla-pciolia, Ly tho 
Jiglitning, and cuta* olean as if it had bocn done 111111 a. ia/01 
At otlici times lio liaa found tho gutta-poiHia swelled, longh and 
poisons, and. soinotuncs piciecd with coiintloss mnnbcis ol openings 
liko pinliolcs 

Theso appeal anoos aro siipposed hy hli ^Sfowall to an sc fiom 
impoifcotion lu ilio covciing of tho who Tho sht, lie lliinlvS, is 
caused, by nii getting 111 behmd tlio aim, \iliiah holds Iho niaudril 
through uliioh tliocoiipoi wiio passes boloio leaMiig tho ojlindoi, 
and llio jioioiis eovcimg aiisos tiom an 1111 vecl witli tho guttii- 
potolia All JN'ewaU has nscci tinned that a wot haii, 01 a liolo o£ 
equal si^o is siiHioioiit to deafcio^ Uio insulation of tho wjio 

SO Somo oiniiienfc Hciontifio aiithoiilios ovpioss doubts iih to tho 
elm ability of the siibniniino cables In tho oaso ot Iho J)o\ci and 
Calais oablo li haabcen obsoiied that tho hoitoin oi tho channel at 
that paib of tho stiaitig pioved by tho soundings to bo suhjett lo 
miclulations, soeonsideiahlo that tho summits ot some ot its oloialcd 
points iiso to such alioight that tho watoi which ooieia them is 
not decii ouough to seoiiie tliom fioiii Iho etleots of tho tumultuous 
agitation of tho sin face 111 iiolont stouns It is lioxo well to leiniud 
tho lentlci that the agitation of the ocean, winch seems so awiul 111 
gloat tenipcsls, lias been, found to o^lcncl to a loiy Jiniitcd depth, 
bolow which tho watois aio in a stato of tho most piofoinidicposo 
Tho ohjoction wo now udioit to is, Ihciefoio, founded upon iho 
fsuptiosiiion that tho oicfatb of soino of tho elevations upon which 
tho fjuhmaiiiio oablo lests oro so clovatcd us to hcivithiii ilmt liuni 
of depth, and it is fcaicd that such being llio case, tlic 110101100 ol 
tho watoi 111 gicat tempests may so anov o iho eahlo ngiiiiibt llio 
giound on winch it ib deposited ivith a motion to and fio, «b Ui 
wctii away by fiequont fiiction ita motallio aimoui, and 11 ms 
e-vpofao tho conduotmg witos within it to tho conlaot of iho watci, 
and clestioy thou insiilnlion 

Hut li has boon most satisfactoiily proved by a pait ol ilio 
ovpeiimoiital wiio wbioh was laid dowiibotwcon Dovoi oud C^alais, 
ill I 80 O, uwl nbioli i\aa inokcd up two loms aftci wards m as 
l>Gifcot a stato as when laid down, that tlio action ol tho ivavos 
doe£J not nftcot iho bottom of tho Chuniicl thoio Tho gi latest 
depth is 30 fatlioins, and ilio hoi tom shelves logiilaily lioin Dovoi 
to near Capo Giine/', wlioio tlicio is a lodge of lochs using 
suddenly fiom iho bottom 

It has boon also foaied that, notwithstanding tho olkot of tho 

gal\ auisalioii of llio suifaco of tlio Huiioiinding wiics, iho coriosivo 

action of the sou watoi may in timo doatioy iliom , and it bus boon 

suggested that some bettci oTpediont foi pioteotion against tins 
1(50 
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eiiect mig^ht bo contuvod upon tho prmoiplo miggestccl liy iDavj, 
ioi tlio ]no*3Ci\ atiou of tho ooppci slicatliiiif, of slujWj iiwcsUiig’ 
the Pablo at ccitain intGivals "wiili a IhioK coating ox glove ol /me, 
•whioh would moionso tho cflloionGy of tho llnnnoL coaling of that 
metal gi\on to it m tho piooofis of galvanisation * 

To this piftctical moil wlio ha\o had as iiiuoli o'sjicuciico as is 
oomi>ntihlo with tho loecnt date of ihoso noiol and oviiaoiduiaiy 
onteipiisos, loplj that 11 lo loaults of thou ohsoii xtions gi\o no 
giound foi appicheiifaiou of any lujiiiioiis ohGots tioiii tidal oi 
tompostiiOiis action, and tliat tho hue non iisod m tho 'nmic 
IS not aftootod hy Roa watei, as laigoi masses of eoarHor non, 
such as uiiolioia, aie Thoy oito ns pi oof of this, I ho slightly 
decayed stato m wlnoli nails and small in e- aims liavo boeij 
loiiiul when locovoied flora \tsfiols long sunk Tlioy Inithoi 
state that tho tai contained m tho laj li ot hemp wilhiii Iho 
piotooling wiiGs nots ns a iuGsoi\atxv< , whothoi the mhos bo 
galvanised oi not It lias beou found foi oxamplo that, in tho 
caso ot the subinaiiiio eon dm tor between Ihniugliati go and i*oit*- 
Xiatiiok, a peiteet conerclo of tai and sand has been alioady 
ioimed, upon whxoli masses of aliell-hftli attfieh theinsolvefl at 
ail pails lliat aio not buiicd m hand, and it is appaioiit that 
in a few >cais a onleaieoiis dopoHit will bo fmmed aioimd it, 
whioh will eiincnt it to tho bottom, and altogothei iiitcieopt tho 
action of tho sea watoi 

In tho deposition of subinalmo caliloh gieat caici Blioiihl he 
taken to select smlablo points on tho bIioio foi hetiohmg thorn 
Mniuly places aio always to bo sought If this piDoaiition be iakon, 
it iH aniiinod that they aio not subjoot lo tidal iciioii A cable 
was paitly laid bj tho Jtngnotio Tologiaph Oompanj lu 18d2 
noai Portpaliiek (B'J), hut ahandonod in coiiBequeiu o ol iJio 'vessel 
oiiiplojod to deposit it bt mg exposed lu tho pioeoss to a violent 
stoim Tho wire was left cvposcd u]>oii llio hoaoh down to and 
hoyoml low watoi maik, andivns in Jane, 18/» t, still inaporlcot 
stale, tho galvmiisod non wiioh, oven to thou /mo coating, boing 
absolutely in tlio same stale as when thoy vveio deposited 

It IS ton ion clod hy piiiotioal men that tlio great mid only 
lisle of failiuo m tho submaimo oablos is fiom dt foots pioduocd m 
tlio pioocBs ot thou tlepomlum, oi fioin oiigiual faults in the pim- 
tipio ol then const motion 

Tho gicatofjfc oaio is noeossaiy ni oonduoting tho x'>i^>coss of 
dolneuiig out tho oablo into tho soa, oi “paying it out/* as it is 
loehmonlly oallcd All suddon hondiug of 11 lo fablo is to be 

spool ally avoided “ ICinks** oi “hitches** aio apt to oooiu m 

> roinhot, “ Tj mt6 do riiysiqiio/' % ol i p 700 hd 18fi3 
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tliG process, by Tplucli tlio guttapeiolia coicicd wiic? \Mlhm Uk’- 
cable nro strained 

92 In lading tlio Calais cable ifc was foimcl too slioit to oxloinl 
to the opposite coast, and it became necossniy to splioo n sitppU^— 
inentary piece to ifc TJio joint tlms foiincdnfloiwmds railed, and 
it -was iound. iiecessaij to splice it aneiv, mid. to iiisoit a fiiwlk 
piece Since tins tv ns dono the cable appeals to lian o contimied lu 
e-voollont oidci 

93 It IS snul that the Eclgiaii cable has boon siilycot to stnue im- 
peifcction arising fiom the position o± the amios nMtliiii the cam 
The siYth wuo being in the a\i3 of the oahlc, Hiiiioiinded 1>\ 
the othei fine (see hg 32), itwasfoxmd that n\ lion (ho outei casing 
of the piotceting wuos nvas laid mound it, tlio piossiiio on thu 
centio nviro londeicd it iiniieiicot, nshilo the li\o suiioiinding it 
biiifered to some c\.tont 


Siimlai defects me said to o^^iat mother cables oonsti noted upon 
the Same piincij>le 

A hempen ease ivell taricd in the contio m roiisidtiod to loim 
the best safcguaid foi the guttn pclchaco^c^od iv lies in the plots s 
of making the cable, si no o it 11111 yield to mi j ooilipicssioii list I ( 

without aftooting injuiiously the mio 

94 This notice of siibafpicoua tologiaidiy ought not to ho 

eoncliided without some mention of the inojcot loi the deposition 

of an eleetilo cable acioss the Atlmilie, so ns to put tlio Old 

"World in ms tan tan eons comiuuiii cation uith the IJow Huch u 

soheme is legaidecl now piottj ucrnly as iliat loi the ilooim 

eonueetion of the Biitish islands uitli eanh othoi and with tin 

JsuiopDnn continent uas legaidod aomo joais ago n'lio aiinguine 

consider the i>iojeot piacticablo, and its speed j iLalisatioii pio 

toable The moio phlcgmatio notice it only uilh ndnmlo 

Alon of science gonoially admit the possibility of the outeipuHO 

while men of finance moio than doubt the posaibihtv ut ii 
1 omimcrativo result j' « 


The width of the Atlantic botwoon the iieaiost pomls of JliitiHli 

V’*® Iiolnnd IS about sixlooii Jmiabul 

to tch^eon Orfoidncsa and tho Ilaguo, would bo Biilboiont 

ooaaT '"*® ™ ««oooa,ftilly made in the eablo ncu iho b"!!u«K 


United States, so well Known foi ]u« 
i “Ooiapln^l loacaiobes, oansod a seiios of logiilai soundiiius !<■ 

dotoiiUiuing tho foim ond oondition ol 
the bad of the ocean between tho eo^st, of liiitish AnioAraua 
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Iiciaiid TIo Toiiiid that ecu Kowfoimdlaml, ox tlio mouth of 
tlio n\ci St lawionco, and tlio west const of Iiolaiid, the hottom 
consists oi a plateau, which, as lie say&, ** scoins to ha^ o been placed 
IhoLO osjiooiaUj foi tho piuposo of holding' Iho wiios of aanhinaiino 
tclcfjjiaph, and ot hccping them out of haiiu’tj Tt is iicithoi 

too deep 1101 too shallow > jet it is so deep, that tho wiics hut onec 
landed, will lomain foi oACi hcyoiid iho leaoh of vessels, anchois, 
loohoigs, and diifis of an^ hind, and so bli allow that tho wuos 
mij ho icadily lodj>ed upon tho bottom 

** Tho depth ot this plateau is ipiilo icgulnr, gradually in ci. casing 
liom iho shoios ot Ufoufoundland to tho depth of 1500 to 2000 
tathoms, as ^ou iippioaoh tho othoi side ”* 

hioutonuut Alaiii y eon eludes that this lino of tloop soa soundings 
IS quito dooisivo of tho tpuostion, as to tho pi actio ability of a 
suhniaimo tologiaph botuceii tho two eontincnts m so Xai as tho 
hottoni of tho oeonn la concoincd A cable laid aoioss would pass 
to tho ninth ol tlio gieat hanhs, and Tvould bo deposited upon tho 
plateau abo\e desciibed, uhoio tho'wnteia of tho ocean aio piovecl 
to bo as Hiill as ihoso ol u millpond ** 

Uhls inioioiico Lieutenant ^[uuij deduces fiom the Uiot, that 
all tho spceiineiis ot tho bottom In ought up liavo been found to 
lonsisfc of imseioscoxno shells u ill lout iho ndimvtiuo of a mnglo 
paitielo ol gia\ol oi sauel IJad ihoio been cuiicnls at thoso 
<lo|)ths, these shells uould haao been ihioun about and abindcd, 
and mivcd inoio oi lobs with iho (hhfts of the natiunl bed of tho 
ocean, buoli as ooze, sand, gia'iel, and otlioi maitoi ** Con- 
sequently a tolcgiaiihio cable oiico laid thoio, tl^eio it uould 
lennain as completely ho^oiid tho lenoh of accident aa if itueio 
bmied in aii tight oabes 

Tinpcifef tly inloinicd poisons lia'\o ovpioaaed an opinion that 
tho oablo would not binlc bolou a coitaiu dipth, at whioli tho 
inoi easing density oi tho soa uatci would icndei it bnllc loi hullc 
as hoa'vy us tho eablo tilio ivoll hiioun phjoical piopeities of 
•\\aUu pi 010 such a HUpposilion to bo gioundloss Although not 
iiioompioRsiblo in iin absolute sense, uatu is snsoepiiblo ol eom- 
piDssion, 01 on at tho gientent dax>Ui« of tho oeean, in bO amnll a 
tlcgice, that tho cablo must always gioatlj cveoed it in exieoiilo 
weight 

Butting out ot MOW tho ilnaiioial l>nit/ of tho question, llicio 
axixieaiH then to bo no good loason ten jiionounomg tho xnojeot to 
(onstiuet Buoh a oablo, and to doxiosit it in tho bed ol tho ocean, 
imx>motieablo in nn ahsoluio &enso 

* llopeit of Inouteuaat Maiiiy to tlio Bcoiclaiy of tho tJ S Navj, 

bob 22, 1801 
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It may T)e oslcccl 'wliotliei, it clo 2 )ositetl, an clcotiio ciiiionf i 
be transmitted thioni?U it so as to jnoJuco tclogiapinc si^n r' 
Tliejo can be oiilj' two leasoiis ibi clonbttiify this— -/// s/, 
leng'th of tlie eoiicliiDtnig' wiio, and, sccom^ij/t the iiidncti^o iilt* i. * 
of tlio TV atei upon, tlio oahtc 

The mtensitj of tiic cuiionfc transmitted by a batttiy of 2**'' 
pOTvoi niion a who, is in tho direct i liio ot tlio condiu tiii'., 2 inT\'--i i 
of the wiie and the magnitude of its tiaiisviiso scotion* and in 
invciSG ratio of its length A longtli so gicat as iuOO in J(»l>0 
miles, would of cennse considoiahly ntteniiati. tho ouiiiut 

But it will ho loconcottd that, in tlio OT.ptnnnoiits dcstiihiil iii 

Chap I pai 9, inado hj M Xovoiiici and nijsilf, moHsagiH w t i -i 
tiangimtted ovei a fipaco of 1000 inilcs ol TViio without inh i •“ 
mediate batteiy jjowoi, nnd wnth a toiimnal hatliiy ol \i i \ 
limited power In tliat oa&o 330 miles of tho wiio iijion wlui !i 
tho ounont Tvas taansmitted weio iioii, a \tnv iiidillLii iib I'Oii- 
duotoij and the leinaining 740 niilos tvoio coppoi tv no of oviii nn 
small diftmt^tei It is ccitain, thciofoio, that by loasoii ol (lit 
mfoiioi c end noting paw 01 of the one ^lait, and ot tho Toij sniiill 
fiausTciso fjGotion of tho othci jiait, this longdi of 10b2 nitJ« 
ofltitd a ninoli gieatei losistanoo to tho ti aiismissioii of flit 
cmiout tlinn Tvoiilil 1600 miles of co^ijioi wiio, such as is iistiiill\ 
selootod foi submaiiiio eohlos 

But imletioiiclcnt of those coiisidoi atioiis, nothing would l»i 
ensiei than to gi\o tho coppoi wno onolosod an the table sueli it- 
tlnokness, and to mijilj'' fo it suoh bat tones, ae Tvould ousuio (In* 
tiansiuission of a cuijont of suflieiont iiiton&itv 

Ine cirecta ortho recoil oniiontg pioduocd lay tho indiutiTt 
notion of tliGwatci u^ioii tho cable , cannot bo so ooitaiiily atjpK*- 
ciated With otii piesent hnowlcdgo and expciionoo , but alt hough 
tho eftects of those me sejnsiblo in tho oases of fho subinaiino iinil 
imdoigionnd tviics alioady laid down, they ha\ii not 
any obstiuction to tho clHoiont jioifoiinanoo of tlio tolcgiaplis, ami 
tho manngoia of tho Magnotio Tolcgiaph Comiiany, wliioli wsnh « 
well soyoial Innxdicd miles of wiio jiaitly subaqueous and 
iindeigioxuid, absiiio mo that no mconvenicneo oi obstiuction 
whatovoi 13 found to arise fioni this cniiso If lu) othoi olvjoutiuiL 
woie laisod against tho jnojooi of a Iiansatlaiitio oablo saTO thin, 
it may bo safely jnonounced that thoio Tvoiild bo noLliing to In* 
'ipinehended. wliioh tlio lesoniccs of boicnco and ait would iiiil 

easily siu mount 

It does not appoui, thoioforo, that any ^lait of tho gieat 
pioblem of subatlantic lolegiajiliy leniains to bo &ol\ cd, oyconf 
which IS invoh ed in tho financial viow* of tho question 1 L 
it ho uudoifcahen as a oomnioioial onicipiiso with a view to a 
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I cmiiuc 1 ail VO loiuiii, ivill it pay 9 Oi, ontlio otlioi liauti, may it 
not bo 1 eg aided as ouo of thoao vaai mtei national cntoirpriseB to 
wlnoli tho iiiihionoo and icsomoos of atates slionld bo applied? 
Theso aio qiiostious wliicli wo hav<> noitboi tho spaco noi tlic 
vocation to disenss 

9j In 18o2, tho conducting wiica win eli connect tho liianoli 
Tclegiaph 01B.ee, tstablisliod in tlio Strand, opposite Tiling ci ford 
TEaikot, with tho Goneial l^o jt-olticGi woio laid down In this 
caso tho eoiiduetuig wiios arc galvamsod biasa mstoud of copi>oi 
They aio as iibiial laid in. non tubes, and aio oaiiicd along the 
hoib fatonos of the foot pavcinont of tho Stiand, Pleot-stieot, 
Ludgato-hiU, and St Paul's Chuicli-yaid to Glicapside, wUoio 
thoj OIOSS o\Gi to Posici-lano, and passing thiongh ilio bianoh 
oBico in tho hall of tho GciioiaX Post-otlioo, mo onincd llienoo 
to tho contral tclogiaph station in XioUibury, at tho icai of the 
Ti mlc of England 

Vioiti this ceiitial oBico, nt all lioui J by day and by night, 
despatches aio tiansmittod to and icocivcd fiom ovoiy seaport and 
ovciy eonsideiable town in Isngland, Hootland, and AValos , by the 
mbniaiino mies, hj UoLylioad and Poitpatiick, from all parts 
of Iioland, and by T)ovei, fiom all paits of tho Conliiiont oi 
FnioxJO nlieio oloctnc tolegiaplis liavo boon coiisti noted 

Ob Afiui tho niidei gi oiiiid and subinnimo wiios had boon, con 
sti noted and laid upon a coirsidoi ablo boalo, tho altontion of Hi 
Paiaday was called by feomo of tho paitios engaged m then 
maiirtgoniont to pcoiiliar phonomona wluoli had beon mamfeBtcd 
111 tho tolDgiapluoopoiatiouB inado ui>on tho hue a thus laid Aftoi 

ov.poiimout3 had been made upon a laigo scalo with linos of sub- 
aqiuoiis and flubtciiancau wiio i, ov tending to diBlanccs \aiyiiig 
horn TOO to 1500 miloa, it was found tliiifc tho oleotiioity supplied 
by tho volt aio haiioiyto iho oovoiod wiio was in great (piantity 
ni rested thoie, by tho at ii action of olcotiioity of an opposite kind 
o’vohcd fiom iho waioi oi eaitli m wlnoh tho who is buhIv, tho 
altiaoiioii acting ihioiighlho gutta peioha oovoilBg oxnotly in iho 
same inannoi as that in which tho olcotiioity dovolo|icd b^f a 
LDjmnon olertiio imiohino, and deposited on iho in side motoUio 
eoatnig of an elcotiio pu, acts tluough tho glass iiiiou tho natiual 
olcotiimtj of tho ovtoiiial toating, <ji of tho onrtli in oomicolioii 
with xi Tho two oppo silo clediioiiios on tho msulo and outside 
of tho coating ot tlio wiio by Ihon niiiiuul action noulialiso etieli 
olhoi, and imdei ooitain on oninstancos a poison pi aoiiig Ina liandB 
in mol alho comic otioii with both sidos of suoli coni mg, may ascei itiiii 
Iho piosc noo ot a Itiigo olnngo of such noiiti ahHodllnul, by reeoiving 
tho shook whioh it will givo liko that of a ohaigcd J4oydon jiu 

07 It IS appxclieudod that thiB mitoieaeou phouoinoiioia may 
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jntorforc inoro oi Ic'^s witli tlio pi aotionl-svoi Kins' £rlc"in|»Fi 

having iiudeigiouncl concTiieting wiies , and T Iiiivo bttn infiniin * t 
by iho agents engaged in bmeaiix ot tJio Puns icle-giajili, timf 
thej aie sensible of its efteots in all diicet coinnainitatioiis hi 1 \m i 
that capital and London 

On tlio otliei hand tho Magneto-3 Icotiio TLlegini>li < 'oi»tpiiii> , li' • 
at the pieseiit tinio (Maj, 1851), hn'\o iicnily 900 imios ol undi t 
ground iiiro m oiieiaiion, lepoifc that thej sonic hmoa ]iasH lli« it 
signals without any dithouHy thiough COO iiulcs ol iindi i^nminl 
uiio without any hi oik oi delay in tlio oiiouit, and lluit tin ]iii\ k 
in constant opeiation continuous umloigiound lines coniu el tn^ ^ 
towns nboi e 100 miles apai t 

Tho only defect complained of in tlio iindoigioinitl wikh is (hut 
which pioccods fiom nooidontnl failiuos ot comi>l< to iiisulatnm 
pioduced by detects in tho guita iicioha oi otli< a entiling wim U 
allowr luoistmo to iienctiato in wel w^oatlici and to muoli tin* t un- 
due ting tvuo, 01 it may aiiao fioiii ncoidontal fiaoluio oi tlu> w u* 
funny such cases tho how of the oiiiiont to its dtslnuituui i t 
interiuptcd, and tho Iclcgiaph oonvojs no signal 

The use of undeigiound wuos, nml tho tlisco-veiy id tli» 

phenoniouon ot indiiotivo notion abo\e desciibod, aio loo it mil I * 

pistify any certain iiifoioiico ns to tlioir oUlcIs on Lolcgnipliui 
opoiations Time and enlaiged c\i»oiioiieo aloiio can ai ttlo 13 m 
ipiestions will oil 3ia’\o been thus laiscd 

Although as a gcnoial lulo the ovoigioiind Inu a ul 

telogiaphio wiio aic sustained by suxipoits at niteivals oj aboitf 

si\.tj( jaids, imnj o^.oeplional cases nio jiioscntod lu winch Iht 

aio extended between suiixioits at imioli gieatoi distancea asiuid* i 

xecent visit 01 to Pans mayhaio ob8oi\ed tlio long lim i ul 

wiro wliioh aio m be^oinl cases oxtoiulod along- tho bouKniiid 
and across the iivei 

But tho most s\upiismg oxainjiles of long lines ol wii*m 
without intermcdiato suxipoit, aio jiicsciiteLl on Ibo Udeguiidiii^ 
lino xiassing noitli and soutli tin ongh Picclmoiii bo t wc cn 'J iiiui find 
Genoa Thoic, nccoiding lo a icxioit x^^iblishect iix lUo ** pii d 
niontoso Ga/etto,” iii tho com so of tho lino passing UiLougli f li« 
distiiet intoisccted by tho chain ol the Booliettn, tho oiigiiM 1 1 » 

M BonoUi, had the boldness to oaiiy tho w lies tiom tsunnail 
aummit n cross extensn o ^ allej s and rnMius at inniu^nso homlil * 
ahovo tho lo'\ol of tho gioimd In many cnaos tho disluiu » 
betwcou these summits nmounted to molo than lialf ti mile, and 
111 some to ncaily thioo-^iinitciH of a mile In passing ihimi^^Ji 
towns, this line is cairJod uiideigioimd, omoiging lioni whia h 
it IS again sU etched thiougli tho air horn eicst (o oicst ol |ht 
Maiitimo Aponmixos, aftci which it finallj sinks into tho tuillu 
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pa^^sing tliiougli Goiioiv uiidoi tlio stLCcts ami loi imiiatuig lu Uio 
Dneal palaoo 

Xt ataltid that tlio iiiMdatioii ot the \\iics on ilus piotui c^srjLiio 
liiin luis Ijccn so poi loi^t, nofcwillistnndiiig' tho ad\ oi so oiioumstam os 
oC its loeiility, that aUhoii^jh it was constantly at woik day and 
nif^^lit dminf!^ tlio iiist wnitoi, no failiixo of Uausinissiou ol oxtia 
oidtnaiy dola\ ovci ocouiicd 

t}‘) IslloiU ha\ 0 looontly been niado to oviond tlio system ot 
toloKiupliio iiiltiooinimmioalinn to India 3)i 0*Shau{^lincssy ol 
tho h ast India t'onipimy’s mcdioiil d<piulmnit, in eonstuiotnig an 
ovpoiiniontal lino tinougli a diHiaiico of 80 miles fioin. (*alouUa, 
nsedj lusload of ■\\nes, non lods, bciiif^ tho only oblainablo 
matciials 'Llitso ^iieio fastened logoi hei and aiippoLlcd on 
bamboos 

Tiy oxpoiimcnts tluis inadoj ho loniid that the wiirs employed 
lit Wuiopo ivonld ho riiiilo iniido(piatQ to the Indian tUcf^iaph In 
hhigltind, wluK tho lines tiio eai tied along lailways, and whoio 
thf to luo no liMiig ohstaeles to otmloncl 'with, the thin non wii< , 
tailed iSTo 8 gainst , nnsw'tiH its pin peso well , hut no Hoonoi 'wcio 
tlio lods nioiuihd on thin hainhao snpjioits in India than JlooUsoL 
that hugest tit all buds, tho adjutant, foinul the tods eon^onio it 
ptiohos, and gioujis of niouKejs oongie^gatod upon thi ni , showing 
cleinly enough that the oithinuy wiio 'would ho iiisufhi lent to boat 
tho siiains to which tin so tologi apldc liiioH would ho SUhjl ('led 
Itwns found iiluo that not only muttt tho wiio ho stiongei, hnt> 
that il imifit bo nituo clovatod, to allow load t d eh phmits, whioK 
limit h iihout legnidlosB of loads oi lolcgiaplno lines, to pasw 
niideiin ath 

1 00 U he Idcgiaphio ctummiiucuiion thuH piar tu all> efh oted, is 
siihjc( 5 ted to attaelvrt to wliieli tho toltgiaphs in tins tountiy fiio 
but littlo ( \poHod bloims of lighCiinig dt'Hliojcd the gaWa- 

iminctei coils, and hill j It linos laid piostiat-o tlio j)osts CJiidauiited 

by Iho opposition ol tho oltnnt nts, l)i ()*bhanghne«sy coiitiivcd il 
lightning eoiiduetoi loi the insti unit nts, and htiengtlioncd tho 
nuppoiling pi ops 

l)j O’hlniughnobS'y loliiined to ICnglnnd, and at 'W’nilo'y, iioai 
Ihontwuod, niutlt) an angi mints toi piodumng dOOO miles of Uncle 
gulA'^aiiised w'lio, to ho whipped foi India, oiio of tho tailiosL 
lints limit italvtn, to bo lioin Oaloulta to Tlombay Oiio of tho 
peouliuL (shnuK teimlns ot tho inihyay liiioH inleiuUd loi India, as 
KUitiiishd with iho hnglinh lint s, la tho gioahi distauco hoLwecii 
tho poh-ls, '\\hioh ttio Jiighei and Htioiigoi tliaii ihoBo goiuaully 
iistd Xlio tlurlv WHO iH laised to a height of foiutcon lttt> on 
posts noaily ilio ojglitU pail ot riniilu apait O'o oblaiii tho nettw- 

muyst length to beai tlio wtiain, tho posts lUO lived •with hcicw 
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piles To allow tho strength of the wiics thus oxiondcd, a 
waSj for expeiiment, hung to tJio oontio of ilio wiio ol ( 

span, and a soldier olinibod up it, tlio eight ot Ins — 

dnctiig but n Blight oulvatuio Tho oommon doJleotioii mittiij. 
fi.oin tho weight of a wire of a ftiiloiig span clots not c \tm L 
eighteen molies 

Dr O^Shnughnoqsy’s jdan of imdoigioinid roinniniiK uliori 
when such a mode of laying doivn tho wiios is desiiabh , is \ < i x 
oocuLoniical Tho eopjior wiios coated with gutta poitdni, imfiiirf 
of being inscitecl m non tubes, aio mlaid m woodoii wloi poi^, 1 1 
satin ated with arsemo, to i>iotcot tliom fioiii tbo ivhito aid aiitJf 
tlifij aio then laid in a trench about two foot dicjp An uiab i 
gioimd eystom of two wucs may tlms ho laid down foi d/i/ nunnili • 

The plan adopted foi joining tlio loiigUis of the IhicK gaUiiiii e * V 
WHO la to have the two ends turned, as to link into oim unotln i , 
winch arc then introduced into a mould, like a hulli t-inould, mu I 
an mgot of zino being cast oyoi thorn, they foian a most t>itb dunh 1 1 
1 oiut, and perfect motalho connection * 

It appears from lepoits loceiveit in Maj, IfiSd, that til that 
date a telographio Imo was m full opolatiou liom (’aloiiU l Ui 
Agia, a distance of 800 nulos, and it was thoii c\j) 0 oiod diuf tin 
entne lino to Doinbay, a distance of IfiOO miles, would hoon hi 
completed and put in opoiation 

Tina imo is leportod to ha'vo heon coniplolod and l>ion<,ljt uiIm 
opciation since tho piotjcding poiagiapbs wcio in tjpo 






101 To produce tho clToots, wlmlo\oi ihoso niaj bo, l>y yhiob 

tho tologiapliio messages oro cxpiossod, it is noecssaiy ilud tbi 

olootiio oimont shall havo a certain intensity Now, ilit inti'iimlv 

of Die ourronfc transmitted by a gi\on voltaic bathny ale)ng ii 

given Imo of wiro wiU decrease, othei things being Ibo f mac , m 

tho same propoition as tlio length of tho who inoicimes ^I'bu c, il 

the WHO ho contmued foi ton miles, tho oiuicnt will ha\ts i\\ ns 

tho intensity which it would havo if Uio ^vuo lind been ovtc.)idi il 
to a distance of tiventy niilea 

It la O'vident, thoiofoio, that tlio yriio may be continued to siu li 
a Icnglh that tho ouTient uiJl no loiigoi ha^ e sufUcient inU nt 1 1 \ 
topioditco at tho stahon to wMoh tlio dcspatoli istiniimiiiU.il 
Hioso oftoots by vfliioh tlio Innguago ol tlio dospatoK la aiaiiiili .1 

102 Tho intensity of tho om.ont tiansmittcd by a 

* Im Book of Pacts, 1863, p iso 
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voUaiw Ixilli ij til %\ilLlm iii(<n nst^l in. 

I ho huintt 1 u»iL IIS llu’i ui 4 .li 111 i)iu titiuluui. <}|; llio Miio ii 

uuf^nunldl 'I'hiiH il Ihn diumf'tii ■uC -lUo %vin bo tbiublul, l!io 
ai4 a oi li > stDlum btirijn; iiu i< u dl iu u fuuibAtl jnojiui lion, ihu 

ol Uni ou)i4»iit liiniMiinUtnl ulyuj^ Iho wiio \\i[\ bo lu- 
lu till 1 uino luliii 

JIH luliuif tlu iiilt'iii itj ol tin ( mituit iiuij ilIhu lui iitotl 

Uv inninutliib Uin iiunibi i iiL \Miia oi i oi 

ovlimlnin ooiinn>niu, tbo |^''iilv«uni butti'iN 

hiiniuilbus Ik in Lmind innsti (iiiivoDunU ^...uiunnlly to uho non ii i 
llui mutninil bu Unii * ourliiolnif^ Win jI i‘iol nt> piimliiuil nnjimt- 
uiKi. to tiilvi into III i tho iiiithn n(4i ^^hioli Iho ijiiulity ot ilio 
iiiitulmii\ |Kodtmi niitui tbo intt uHit j nl HiiMUiiiont Itniay bn 

iim iul iitui lUu U i I to otatn Unit, t>(lun thinji i bonify (Ini Hinnn, 
Ibi* niton nt> nl tlnj nuiiinf av lU bo iti (bn |^no|)oiliou ol ttiotou» 
4.luoUnfjf powtn tlin nut il nt 't\liioU thn \Mio in lulnn.tl, uutl iluit 
ooniioi n lilt) In unnliiitoi 'oi Uiu innlLiln 

lt)l M t*iiiiilb I liUMiil \i\ '\siU uiniliu)l((l o\|i{ 1 nni nt I, (but 
tbn (unioiit itnpiilu tl bv a Millino baUi'iy nl ton tmu i til plu(i i, 

ti iiiKimittinl upini u I nppoi will, Uiivni; a diiimotti ol bnii- 
IbijiiHiuKltbrt til an iin tnid jl b iiiJU til ntx-tmitb i ol ii iuiIl, mil i 
K iiilbitouU) Liiitn II it>i nil tbn t imiiiioiL ti ii f^injibui piu(io-it n .Mruv 

il MiMmjiiumt tbut Uu' Miici iiiiifiinl (»t lioiDi^ li)m»tht>iiHiiiul(ba nL 
nil iiinb lit iliumoli liti i a tlinmi lot nl tt qniiiloL oi an iiuilb >1 i 
ilninioti'i lioiiifi^ m ilu* iiitiii ol tlll^ In 1 , it i motuiuMiU bn 

f^iuulot 111 Uu iiiUn c»l itiiuly IbOb to 1) and jL 'will oouto (pLniill\ 
oatij a imiiiiit id n[nal nilinmty oMit a at wim tOOil 

linn 4 I5H aiiii * Ibul n\oi ^1011 tuib'n ot wiio 

Kbi Ibitiii pituiLnn it in ui i clb lu in juaiK Uni jiuwcu i nt tniini" 
nil )4ioiL to am huibmtiiiiu' hiiuli 'To iiinlouio uinl iiiNintaiii 
tUo Ull^ult^ i>l tilt oiiiiinl, it ni only nniuntiiMv to i tdabliii)i til 
(uUMiUont lilt I 1 villa nloiif.c llio liiiti ol 'vvitcii inlt i lan rliati^ liaKtan a, 
by M blub ill 4b loippln n nt tbo aluiliui ilunl oliiill lio |iiti<lti(t <1, 

mill Ibd ina^ in all uihi i lio ma <»iu|ilii(bi < 1 ^ tlui lutoinu ihat^ 

ttib i^i iiplito 111 nt uuni bi in;.^ at iliiliuuct i, onu lioni untdlni, imuOi 
b sii Uiiiu tbo hinil Mlimli 'vvoiiUl nijin nnioL^ iin|»iiiL tbn lutoinity 
i>t Ibo onm lit 

Itlil llaMup tbiiH oNpbmiofl tlof lat anit li-y wlinib nii t bolt in 
ouiioul nan bo toiabittid lioiu uiiy oim pliuo upou ibo i at lli'a 
taulaiio (41 1111^ otbii, nil iiuittii wbai bit tbn rUstmuai botsvi on 
(bniii mill how nil ibo utrc-i diii^ tii tUiiititl mb inaly inti^ liu 
iinfimlid to i1 p wo nball now piotoul to t \)daiu (lio o-xpi ilumt t by 
wlinib inn )i a omii nt 111113 loiublo a ]ii inoii al ono jibnn lo ooiivoy 
inri(untuiiMiii 1)3 bi nnotlii 1 plin Op no cnattui limv diiiilLuiit nibin 
tif i\ui^ the ]iiuiic> 10 ol 'svillUn 
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It may be wlioitly stated tliai tlio jiioduciioii of such Mpfiis. 
depends on tho powei. ot the ngont tiaii&niittmg tho cuiioiit ti> 
tiansmit, snspond, iiiteimit, diveit, incl lovoiso it at plcrtsun 
These olinng^cs in tlio state of tlio cm i cut lake place loi all 
piactioal piiij)o&03 simultaneously niJOii nil jiaits of the conduclin^, 
WHO to wliato\ei clistauoo that wiie may e^.tond, foi althoiig'h 
stiictlj s^j Baking tlicie is an inleivnl, depoudmg on tlio timo whioli 
tlio cmiciit takes to imss Xiom ono xiomt to auotlioi, Hint iiitoiMil 
caimot 111 aii^ caso oA.oecd a small fi notion of a second 

107 Although tlicie is some diacoidnncc iii tlio losiilts ol 
evx>oiauouts inado to dctcimmo tho \cloeity ot llio ciiiient, Ihev' 
all ngieo in ino\ing it to ho inodigious It ^niics ncooiding to 
lIiG conducting x>c\vei of Iho ijictal of ^\]uoh tho who is ooinposcd, 
blit IS nob dependent on tho tluekness of tho mio On eoppei 
■\vn.ej its vole city ^ acomdingioPiofesfaoi ^Vhoatstoiio’so'vpciiincnls, 
IS 288000 miles , and aeeoiibng to tho&o of iSUl I'^i/oau and 
GonoUo, 112680 miles pei second On tho non wuo used loi 
toleginplno puixioaes, its velocity is 02000 miles iici scoond, 
aeeoiding to Fi/eau nml Goiiolle , 2ao00 necoiding to Pieftssni 
Mitchollj of Cinomiiati j and about 1 GOOD acooi ding to Piofcssoi 
■\Valkoi of the United States 

108 It is evident tlieicfoie that tho iiitci’vnl 'which must 


elaii&o hotvicen tho piodnotioii of any cliniigo in iho slalo of tho 
omicnt at ono lologiuxjhio siation^ and Iho jiioduotion of tho saiuo 
change at any othoi liowoiei distant, oamiot ovoecd a a 013 
niiiiuto poitioii of a soconcl, and siiioo tho tiansimssion of Higiutls 
depends ovolnsi A ely on tho pioduciion of sudi cluing cs, it foliovn 


tiaua 


isbioiL must bo xnactioall}'' mat an ta neons 
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Citnonl cniitnillert 1\/ luakuig ami llio mmlnH. of cow 

rttioloiH liO liisUwww wtK foi oQntiollniR the cimonb— c oiiiiaiilatoj ‘t 

111 Utiioial mmoiplo of ilio Ci>«\iwwta^oi — n« its 

to tologioplim opouaioiift —113 'I'o UftwsiiUt *' <uii< ni tm 
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rovoi^^o the ouiLOwfc -117 T« oUBiwivl ami 
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ITo^^ to receive a at Uic fetation, anti atop its firllioi pio£,reqK 

— -12 1 How fecvcial ili^spatclit,^ may lie at tlio bjuuo tiiao ‘-ont littweeii 
various ytations on tlio Paine Imt — 126 ImcH ot wiio tlicti 

nt-ul — Bccapiliilatioit — 127 fei&iials lijroomlunatiuiis of imetpial 
mteivala of tiausmifeaion anil ati sponsion — 128 ICoj t omnnitatoi — 
I2& IIoioLo^icaL cominxitatoa foi a ouiient lla\]ll(^ equal anil iof,ulai 
piil‘'ntions -^130 Paso nt vvliioli tlio pul'^n.tions- aio not coniimioxis ci 
legnlai - — ^131 I^o limit to tlio colcLity ol the piil'faliong — 132 
Application oi a tootlieil wUcol to prodiica tJjp pnlhatioiH - — 133 
a Piiiuou^ whc-ol — 13 t ALetliod of <liacilni£, tliv^ emicut Ijyaslimt 
ciicnit, its application to tlio alaiuna —136 P, fleets oi tlio cimont 
xvlucli. iiax c lieeu iisccl lox signals — 130 Deflection ot innyietic lucdle 

109 bi^oi all tolcg^iftpluo Bif:53inls dcpoiul onthopoaaci of Uie ogont 
mIio makes them, to tiansmit, foiitiol, ami modify Iho euiicnt at 
vvillj at must ho appaioiifc liow aiiipoitaiit it is foi those avho debit o 
to nndeif^taaul till 1 intoiestinsj siihjcol, to compiehoiul iii the hist 
instance llio means by ivbioh tins powci is obtuintd and o^oicisocl 
It IS aioeossaiy to lenieinbci that tlio ■ouiiont i^ill How aloiigf a 
iiiio of conducting: wiio so loii^ as, and no longti tlion, aaoUaio 
hatloij 13 mtoi posed at soino point on the hue, the ^Mic hung 
attached to its poles, and tlio leinoto ends ot the Miio connected 
ivitli tlio oiith, as cvplamed in. (23-) and (36), and in that case iho 
oniicnt a%all How along tlio wnie fiom oaitli to caith iii such a 
threcLion as to oiitoi tho Imttoiv a'tilie iiegati-yo, and to Icaao it at 
tlio positi\o iiolo, and that piovicletl llio hatloiy hft\o adciinato 
force, it does not ninttei how distant fiom poles tho points may 
bo at whioli tliG wiics aro e-onneolcd with the caith 

It at any point of tho lino the- ^viio is biokon, tho cm lent 
mstantlir ceases along tlio ontuo lino If it bo loiimtcd Ihc 
ouricnt ifl iii&lanlly i a- established If tho comicofion of Iho 

wiie with tho polos of tlio battciy boi loaeiscd, so that tho end 
wliioli was eonnooted with tho positive is tiaiisfuicd to tho 
ncgatiYo polo, and tteo le/sd, llio dirootion of tho cm i out along 
the ontiLG lino IS iGYCised — siiieo at must always flow /to7n tho 
positive and to tho negatt\o polo If at an\ point thowne, hoing 
biokon, bo ■connootod with nuotlioi who pioceeding to tho onith in 
any oilici diiection, the cmiont will bo di\ cited to tho laitoi wno, 
dcgoi ting its founoi coin sc If tlio wiio conducting Iho ciniont 
be connootod at Iho snmo point with two wuoa both connootod with 
tho earth, it will ho distiibiitod botwcoii tho two, tho gicatoi imt, 
howovc?., following that whow hieh ottoi s tho eusiei load to Iho eai th 
Thesofow piinoijilcs, winch aac cloai and sanudo, supply an easy 
hey to tho wholo ait of olcotio-lolcgiaplij 

110 TJio olnss of moohanioal oxpcdioiits by which tho agent 
who desuos to ti ansrait signals is enabled to contiol and modify 
tho oiiiiont m tho anaimei hoio dos cubed, aio oallcdby thcgcnoial 
178 
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oi'imo oi co:irMUTAj:oits/' and aio veiv vaiion^i iii foiiii and 
uiiniigomont at^coiding to tlic jnnpobcs to i\lnoh, and llio eondi- 
tioiis imdoi wlncli tlioy aio applied, iNTut only do appaiatiis ot 
tins class dilloi lu didoicnt connUiLS -wlieiG telcginplis btoii 

established, hut tlioy ^fliy upon diHoioiit lines, and G\en on 
dilFeiont pails of the same lino Without attempting to Xolloiv' 
tliG&o endless ^allatlOlls, many of which aio q^uilo iimmpoitaut, 
and all of 'wliioh aio inoio \anotios in iho applicalioii of tho 
goiioial x>nnoiiilos cvplamcd aho\o, wo feliall hoio eouiuio oiusol'vo^ 
to suoh an illusliaiion of them ns will at the saino tiiiio leiidoi 
Intel] i^^iblo I hen stiuotuio and opciatioii, nnd comoy n goiioinl 
notion of tlio maimei of Iransinittmg and iccciving signals 

131 Lot us suppose that mound the edg’o of a disc of noiy, 
wood, 01 any olhoi insulating ninlciial, aic insGitcd at com einent 
inteii als pieces of inotal, n, tj, r, n, &o , hg 17, which wc shall 
call contact then puiposo hoiiig to inako and hi oak tho 

niotallio Pont act which ooutiols tho cmioiii At tlio hack of the 
disc iioai those contact pieces aie elamjis oi tightening soiows by 
nJiich conducting ■s\iigs can bo uttaolicd to them 

To an avia lu the oentio of the disc let two mclallio hands, \ k! 
ho attached, so that tlioy can be tin nod lound the disc liko tho 
hands ol a clock, but having motions indopoixdent of each othci* 
Theso hands may bo supposed to bo foimod of elastio atiips of 
metal bent at the ends towaids tho suifaoo ol tlie disc, so as to 
pi OSS upon it with bomo foico and let ono of tlioiu move ovei tho 
otlioi without distiuhing it, as tho muinto liand of a watch moves 
ovoi tho liom hand Lot bo anotlioi similai hand, tuining on 
a oontiG lived upon tho con tact pioco r, so that it can be Lmiied at 
ploasmo iipoji one oi othei of the eon tael piocses v oi Jr 

JJfow it is DVidont that by tuiiiiiig tlio liands A and A' upon any 
two of the contact pieces, they will bo put m inotalho oouueotion, 
BO that a ounciit flowing liom oilhci of tb cm mil pass by ilio 
hands to the olhoi , and in. liko nmniioi by moans ol tho luitul a", 
oithei of Iho coniiiot pieces i* oi K can be metallic con- 

nection with 1 

1V2 To oon-voy a gciioial notion of tho ai>i)li cation of such an 
appaialus to tclogiai>liio inuposos, wo shnll toi ovamplo Biiiipose 
conducting wucs connecting tho Bcvoial contact pieces lu iho 
ioUowing maniiox — 

1 n, with tho positive xiolo of tho battoiy 

2 N, with its ncgativo pole 

3 I , with tho eai Ih 
X XT, with tho «p-h?ie wno 

G n, ivith tho tlowti-^hno ■wiie 
€ I), with a hell oi alainiu 

n 2 
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Tim JiriTilCTlUO TEJjI3GRAPir 

It may lio nccoasaiy to stftto liuio that it is oiisioiiiary to call 
the WHO wliioli piocoeds to tlio oluof tcimmal station ot ii Imo tho 
nji wttOf and tliat'vvliioh pToocedsto tlio accomlaij toiimnal station 
tho down wue Ihns, il a line of tologiapli be o'v.tondod botwoou 


liff IV 





I ondon and Dover, tho who wliioh would connoot Iiondon 'with any 

intomiodiaio station would at that atatwn bo tho up e. and 
3.80 



TIlANfoMISSIOH OF SIGNALS 


tho WHO Tvoxild connect- it; Tvitli J>oaoi 'would bo tlio <7owth 

ton a 

Til o maun ei in wlueh thoeuiiont ainMiift at any station ismndp 
to ling ft bell oi ftloiuni at that station, will bo LViilaiuedliexeaftei 

In cx.plaminf^ tlio niftiinoi lu xvhioli tlio agent at a sialioii i^i 
enabled to contiol ft oniiont by moans of the eoinnintfttoi , two 
cftSGs aiG to bo oonsidoiod — ftisfc, yliou lio dcsiics to liaufsiuit 
Bigiiftls , and, secondly, xvlion ho expects to i cot no lliein 

In tho foJinei oaso, ho takes the ennent tiom his o^\ n batteiy , in 
the Iftttoi, lie 1 cool VOS it on its tuiivtil by tlio up oi down lino 'wno 
Wo shall Just consiclei th-e ease iii 'whioli lio desiics to iianfoinii 

signals 

lid Hh tKt?ismit a cm tout on tho itjy hnc only — Lot tho hand 
a" ho pltiood on A on P, and v,'' on ir Tlio negative polo N ot 
tho battciy being ihon in oonneotiun with the cartli i bj- tho hand, 
a", and tho poslt^^o polo i in connection 'with the up w no u by 
the hands a and a-', while tho up 'Wiio itself at the station at 
which it fti lives IS lu connection "with tho caith, tho ouiient will 
flow fioni 1 hy v and a' along tho up who to tho station at which 
tho WHO goes to tho caith 

114 To t} an'imtt a om itni on tlio doivn hnc only — ^Lot i"and A 
ho i>laood as hofoio, and lot v' bo moved to u Tho oiiiiout will then 
flow on tho down hno, as may bo explained iii tho same inannci 
lid To tt€in*}nnt a entiont alony the ontito lino ^}Ofn tctniinuh 
io tci mmub — Lot A^ bo tuiiicd upon u, nnd e upon K, and let ti\o 
siniilai hands at the back of the di&o ho at tho samp timo turned 
upon i» nnd u, the hand v" boiiig i duo's ed fioni both jet and i 
In that ease, tho cm i out will flow fioni tho positive polo p along 
tho hands at the back ol tlio disc to i>, and theiico on the dov a 
■WHO to tho ioiminal station, 'whcio it 'will take the eaith, hy 
'which it will pass to tho cniihxduic at tho uj) teiimiial station, 
and horn thonce hy tho ux> '\vno to it, and Jiom u by tho hands \J 
and A to tho iiegatn e polo H" 

Thus it axipeais that it will x^*'*^'* along tlio ontiio lino fiom 
tcimimis to loiiniiuis, flowing fioin tlio iixi station dowiiwaids 
110 To tevoise ihv diioHion oj tho cwicnt — -To aecomiilish 
tins, it is obviously ouflioicnt to lovciso llio coimoo lions with tho 
X)olos of tho hattoiy 'J 1ms, if tho ouiiont bo tiniianiittcd on tho 
mi lino only, tlio hand a' 'will bo uxiou u, A on r, and a" oii ir, 
wlion, os ftlieady oxidaiucd (lid), tlio oniioiit "will Jlow fiom u 
low aids tho uxi station Jf ho icniovcd to i*, and a to n, tho 
dueoUon will bo io\oisGd, tlio comso of tho ciuiont llion boing ns 
follows — ITom tho x>o'iih'\c polo v to i by tho hand a'' , fiom tho 
oaifJi 1 to tho cnith plato at Uio upim station, fiom that to 

tho ux> WHO , fiom thonco to v, and fiom u hy a' and a to rr 
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Thus, hy alternately mo\ajig ilio liniidH luid v liotu ot'ii t I * ' 
contact pieces 3> and w, the oniicut may ho olmiiftta limii 4 
duection to tlio othei on the iiii wiio as often and as lupidU 

ma’v ho desued 

The same io-vcisioii may bo made m cTLaolly tlio Riiimt iiitntni- * 
on the down vnio, if the hand bo tiiiiud upon J> 

The lovcifeion may bo made ^sith equal fiuihtj niul iiipiilif ^ * ■ 

tho cuiieiit he ostablishod along the entno hno by nion iril* » 
changing the position of tho hands diioolcd upon i aiwl n, *■ 
dosoiibod in 115 

117 To SHsjyind and t}atismi 6 (tUiinatehf tho emuut thu 
a?w ieguuod tntejials — ^^Vlictlui tho oiiiient ho ostnhlnln d 
tho lip line 01 on tho down line, oi on both, iliin is tuHilj tii i Miia — 
plishcd by lemoMiig any oiio of tho Imndfi iioiu (ho (oulmd j*i» * » ” 
omv Inch it lest a, and lestoimg it to ils piano aitci tho KqtuM « I. 
mtciwals AVlien it is ‘vnthdinwii, tho oiiiicnt is wn [x n<h 
when lesfoied, tho oiiiiont is lo-established T'Jio iiitoiMili 
Mich biispcnsioii and tiansmissioii may bo as long oi as tJioU 
may bo desued They may be equal oi umqnal '^I'ln j 11x1% 
bucceed each other with any dogieo of lapidifcy wlnitt>v<*i T In* 
thcic may bo ten thousand inteivals of Huspensioji mx! ( tt 
thousand of tiaiismission in a imunto Tho iiis(anlinusnn t hn 
laetei of the piopugation of tho oleotiio fluid aheady nolu < d w tit 
sufficiently explain tins 

118 Having thus OA.plamod how tho agent eontiols th<^ f*uu< ji€ 
m ti ansinittui o signals to a distant station, y o sIhlH no\y 

how he tieats the ouiiont wliioli aiii^os fioiu a disiiini stu( inn, j - * 
as to allow it to juodiioo befoio him tho mtwuhd Rigiials 

Tho curl cut must ail i> 0 oithci by tho up wnc 01 b> (Im dou-i-i 

wue, and Eieioforo at oitliei of tho eontaot piooos, ir 01 0, 

119 To mtiKe t?ie amvtnff cimoiit qim tho atuim -"AVJum fh^ 

agent at a station is not engaged 111 tiansmitting fligniils, hn imixl 

always ho piepaicd to lecoivo tfioin A poiitiivaiico 011 lb *1 mi 

alaiitm la ^uoyided, to gi\o linn notico when signals me tthouf I"'* 

bo Uansmitted Tho alarum, which will bo fully oxphuiK'd In 1. 

after, is an appaiatiia so eonstiuotod, that who 11 o\ 4 n the nui.nf 

passes tliroiigli it, a bell is iimg, by Avhioh Uio attoulion id ih. 
agent is called 


■siipiiosod to 1)0 coimcolc<Uwl U . 

WHO leading to snoh an appaiatus 

ongotod lu timibnuttmg signals, tlio agont, .-f 

^ 3 , no Uixns A upon n, and a upon n T'Jio oontiiot nine** iit 

bemg su^josQd to bo connootod mth Iho y 110 Avluoli onteia llm 

a maim, the who which issues fiom it is ooimoolod with a/ T y 1 » 
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hands, which aio bahmd tlio diso, aie placed one on n' and the 
otlioi oil 1) 111 this case, if n cuiLOiil. coino^i down the lino to ir, 

ifc will pass bj llio linnds v and a' to n, and thence thro ugh the 
alaiiim who to ii^, whciico it passes by Iho liaiidi at the baolc ot 
tho diso to i>, and thcuco along the down iviic 

If, oil tho otliti hand, llio cm lent ain"\o by i), it j>nssc'3 in iho 
snnio mannci lliioiigli iho almiim to u, nnd so along tho np wiie 

1*1 om wlialo\ei of tho Imo Iho omient maj bo tinnsmiticd, 

whc-thoi on tho ii^ioi the down lino, it must thoictoic jinss tliiough 
tho alaiiim, and gno notioo 

120 In sonio cases a station ib ino'V'ided with two disiiiiot 
alaiunis, ono foi tho down and llio otlioi loi tho ii^) lino, lia\iiig 
diAciont tones, so that the agent, on licaiiiig thoiu, knows fioin 
which diicotion tho signxls mo iihout to conio 

In that case tho wxio ot the iij) line alaimii is attached to ii, and 
that ol the dow 11 lino le id, tho w nos which issin fioiu the two 
nlaiimis being ahvays in such case oomieotcd wiUi the oailU 

AVhen tho agoni is not engaged an liaiismittmg, ho plaeos tho 
hands A' and a on v and ii, luid tho hniids behind Iho disc on ii 
and id If a cuiiciit aiii\o by u, it glasses by Ji tluongh tho alaiiun 
to tho cnith, ind gi\es notice [fit ani\oby i>, it glasses m like 
maiiuti thioiigh tlio ataium id to tho caith, niul gives iiotxoo 

It IB, liowoAci, luoio iisnal to liaAo a smgla alaiiim at each 
station, aotiiig as nbo\ o dcsci ibcd 

Tho coimoctions bomg so aiiaiigod that tho onii out shall 

along iho ontuo lino iiom tciniinns to toiiniims, all tho alaiuins 
at all the btations Avill l)0 lung tho inomont tho omiciit is tiuiis- 
imttcd GenoiLil notice is thoiofoio given that a dis^iatoh is about 
to bo bent fioin some one station along tlio Imo to soiuo otJxei 

121 Tt IS nccossaiy, howovoi, to infoiiu iho agents at each 
Blation of tlio xdaeo from Avlionao tho disxintoli is about to bo bont, 
and the xilaco to winch it is to bo nddicbscd To loatii tills, tlio 
agent iiaiisfcis tho conuccUons iioiu tho alaiiim to bis iclogiaxduo 
mstinniout Tliij is aceoniplislicd by lomoving iho hand, A liom 
li to 1, and coiinootiiig tho aviio coining fiom iho telogididiio 
lubtiumont by tho hands at tho back of tho diso Avith n Ily ilm 
ohaiigo tho cm lent xiassob fiom u to i, lioiu J tluongh tho 
iolcgiuxihio instiumciit to n, and Itoin thciico doivii the lino 
Tho signals tiansmillcd a^ixieai upon the iolcgiaxdiio insliiimont, 
iiifoiming tho agent ivhonco tho diaxiaioh will come, ami whcio it 
IS dosiied to tiansmit it 

122 If ho iiud that it is not to ho addiopsecl. to liimstir, ]uh 
aiiangmiicnls Avill dojiond on. tho xiosition whioli Ins own station 
holds in iclation to tho Iavo btations between Aviuoh the disxiatoli 
IS about to bo tianomittcd If liia station lio boWeou them, ho 

18S 
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turns the hands and v.' npo^i tlio conlaot pircos ir and i>, so ns U* 
diow the ouiiont to pas^s bctv\eoii Iho iq) ^vuo and iho dtmn t + 
along the hands without miei i ut>Uoiq and also ithoni sponluig au>^ 
put of Its toiee in nccdksslv woihing Ins tologiaplnc mstiiniLcnit 
^ 123 It ho Inid that the cUspaleh ih iiiUndod toi hiirndq tititi 
that It piocecds fiom a station on tlio up hiu, loi o\inii]jh'^ lai 
places the hand I'upon u, V upon J, and hy ilio two IiihuIh holinKl 
tlic disc he connects fcho \Mio issuing lioni tho instiiinicnt with 1 
I3y this aiiniigomont, the omioilt aiming at tr passes hj I hi' 
hands v' and v to t, theneo tluoiigh tlio tohgiaphio mstiumiut t** 

1 by the hands hehiiicl tho diso and to the cai Ui 

In this ease tho conibo of tlio cmient is lumtt d to tho pin t <tL 
tho line wue wliielL is included hciween tho atation iioin 'Nsltiek *t. 
IS haiismitted and that to wJiioh it is uddieysed IJy foinu'otnifJC 
the telogiaphio instruiiiciit with tho tailh hy i, tho don ii. 

lino \nio IS fieOj so that wlwlo tho np line \vilo is nnploji d an 
coiiTejing tho dispatch in qiicslioiii othoi diapatohoB inuy 
tiaiismittcd hetweon any stations on the down line 

121 If wo cxpiess foi example the ohtof teininial Klaliou In 
and the sGiies of staUous upon tho lino piocoeding iioni it dnw ii** 
wolds by Si» S41 (S.0 , wo cull concoivo '\aiious djspahtlu s 

he at the same time tiansimttod hotwcoii them Iq iho aiiinigii 
inent hexo expUmied^ hcing made at each statnui wJmh leci i\ t a ii 
disiiatch Thus, if a sends a dispatch to s^, and outs oR iI-k 
eonimunieation with the down wiio hj'- putting its ti^lcgiajiliiii 
mstittiuont m connection ’With tho caith, tho t niic iit (unisniUtti il 
from fa stops at A dispatch may thoioloio ho at Iho MiiiOk 
tnuo sent between Sg mid s^, niiothci bLiween and and so oik. 

□.huSf the some Imo of oouduotiiig avho niuy bo at (ho sinim 
time engaged m tho eonveyaneo ol sovoial diHpatehoH, Iho only 
limitation being that when a dispatch is lauiig tiaumintliE Tt 
between two stationsj no othoi* dispatch can at tho sumo luno liu 
transmitted between any ot tho n\ tonne dui to s(u(ions 
It follow s fiom thiaoB nnGcesaniycoiisti«|uoupo that if, as gonmiUy 
happens in thiokly peopled tiaots of coimtiy, Iho leiinmal mid 
one or two of tho most iioxmlous of tho luloiiuodnito slut ions kt t'li 
tho tologini>h in comtuniwoik, scimialo and indoxiondciit wiu'w 
and nisti umeiits must ho pio\idod to soivo tho sccouduiy hiti i — 
mediate stations, just as ujiou luilivajs, secoivd and (hnd-cIiiM'^t 
trams ore pio\ided to soivo those lossoi stations 011 tho lino, wJiioU 
are passed by tho iiLst-olaBs Uains without sloxqnng 

telegiaphie lino xnesents an oxuinplo of I Ins Tin in 
upon the Dovei line sojmralo wues and inBUmnonts aio appiopi jail'll 

of diBpalcKoB boUoou tlio luuiuniil atiitloiiB, 

London and Dovea, and tho an Ui mcdialo slulions, TonbtiilKi>, 
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A&hloicl, and I^'olkc^tono XI lo conducting wiio pftS‘?Gs tlnoiigh 
tliG tolegiaph offtecs ai thc&o ilueo inloimediato stations, l>iit docs 
not entei an^ of those of infcnoi impoilaiico, suoli as Godstonc, 
Ponslniist, Atai<leii, &taplohuifit, Ac , to tho soivice of tsIlioIi oilier 
coiiduotuig ^\ucs and iiistiuineuts mo appiopiinlcd 

12(5 biuco, lxo'^\e'\el, tolcgmphio cominnnicatioii niiisfc "be pio- 
vidod bctwooii all Uio lutoiiiiGdiato stations, and sineo the oliiof 
wucs pnsb-iiig llio chief iiitci mediate stnlions do not entoi tlio 
socondaiy oiicsj it follows that tUowiios of tlio seeondaiy stations 
must ho cm lied not only to the toiimiial stations, hut also tliioiigli 
all tho chief eceoiidary stations Thus tho "wn os, wliioli jiasa thioiigh 
the stations of Godstono and Ponsluust, must also pass ihiough 
those ot Tonhiiclgo, Ash fold, and Folkestone, sin oo otlici wise tlioio 
could ho no 00111 mument ion hotween tho lattci and tho feim-ei 
Fiona ‘wliai line been alieady it 'svill ho uiidei stood 

ihui cveiy two Bc-condaiy stations along the lino can eoimiiunioato 
at ilio same tiiuo ^vlth each othoi, no stations being com jiuls only 
silent, except siioh as may lie bciucoii two conimumcating ones 
To illustiatc this, lot iis suxi^iobo the seeondaiy stations fioin tol- 
lmans. to toimin.iis of llio hno to ho o\x)iossod h^ the small Icttoia, 
ami tho chief atn lions, ieimiiial and uitei mediate, by Uio caxntals, 
111 the rollomnpf oidoi 

V, c, <1?, fl, 1 , y, A, Kj wi, 0 
iN^ow, by tho seeondaiy wiies A and &, h and <?, c and d, and so ou, 
may at tho saiino moment hold communication But if a and d 
oomnniiiioatG, h and c can ooinmnnicato noitlioi mtli each othei , 
01 with any othci station They nie comjmlsoiilv silent In hko 
mminoi, if a and w communioaio, o, d, a, y, % and I aio all 

oonixnilsoiilysilont 

lienee it uill bo nx>paiont how nooossniy it is to jiut chief mtei- 

media to station -s like i and ic on tho piimaiy wiios, Binoe if tlicj 

could eonimiinioato with A and o only by the socondaiy wiios, 

ficttuoni inloii iiptions to the ooiiiinunioatious of all tho sccondaiy 

stations with enoli othei would take x>laco 

It Mill ho aleso a|>paieiit that oil lines of gieat iiitei mediate 

buaiii'Gss, nihncl oi e^enfouitli system ot wiies would bo noeossaij 

This •will lOiicLoi it easily undoi stood why suoli a multi xdi city oi 

wiic« aioscon s ii etoliiiig along the paits of fclio linos iicai London 

Linos of tolcf^iaj)!!, like linos of lailuay, oiton liave hiauchcs 

wlneh aio comicetcd oitlioi with tho xmniaiy oi Bccoiulaiy wucs of 

the mam line, oi with both, accoi ding to then impoiUmoo l^oi 

oxainplo, on tlio main hue botuccii London and I)ovoi, ihoio uic 

hi an olios winch fto to Maidstono on the ono side, and to Tonhudge 

Wolls on the efcliei fcJomelimcs those bianoli uiics aio jnovidctl 

witli juerma of connoetioii with tho mam line wucs, so that tlio 
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at^tions on the mom Imo con eommiimoato dnecthf tlnnn' ori 

tho braiieh lino Soniotunes no moh couiicotum is inoMflnl, im<l 
a cli&pntoh fiom tliG mam lino Jnmt bo io])LatLcl at tUo Inaiul*^ 
station Uus IS a defect T7lueli oiiglit no^ oi to bo allowed to m null i e » 
iiiQsmnoh ns aimplo and efRoiont ooniniulatoi s may ah\a\a l>t>' 
piovided foi conneLtmg' tlio biiinoli nnd main lines, Mhnii m Wui 
tclogi Lph play a pait smiilai to tlio bit tit /its by wlnoli tuun i in 
turned fiom the inain to the bianoh hue, oi ti(f mst'l 


It iviU bo e\ident iiom what has been eiiul that ii ih juafi li 
trinsmitted ujion tlio SGOOiidaiy lino ot utios luiij bo delurii d jfct 
the sime time at all tlio stations fiom toiinuiuH to itomimu ali>n»-> 
tho Imo, 01 it may bo alloucd to j) ass a«> oiio oi mom ulatiuni-* 
without onteimg them, by tbo inoio iiiaiiu^juiiout ol tlLO<oiimiu— 
tatoii> piovided at the stations sovoially 

12G In what Ins been said, wo liavo ad\ oiled to m^mds jno— 
ducecl by tho ciuiont, \^itliout oxplaiiiinf, tho niituio at tbitiO 
aigmH oi the i>aitioultti means by wlnoh llnj uio jnoilm < tl, 
beciusG all tho oueuinstances attondiUi> thou liaiisinis kmi Iiohl 
atstiou to station, uhioh hayo been e^^lamed, me (juiUi nuh in ii— 
ilont ot tlio paiticidni elmiftctoi of tlio signals, mid tho May ot 
piodiicmg them "Wo shall hoieaftoi evpliuu Lho ehaiaeloi al Itio 
signals which aio used, and tlio iii&UuiuonlH by m Inch lliijr uit 

piodueecl 


luani aU that has boon stated nioanwhilo, iL may ho mb in <t 
gonciallj tint by the eominutatmg appaiatus mIhoIi Iioh fii « ji 
des^ibetl above, oi by any of the ciidloss MUuCyof aniiuubnt 
eontiivances which tolegiaplno im outois liai o inonoseiL aii\ al Uit^ 
foliowiue eitceta may bo luoducod by nn nRoiit iiG any i tulii.u. ut 
whioh aciuiont aiiivos —1 Suoli a ouiioiil. mav bo luaUii l.i lui . > 
tlirougli tho alamm, and givo noUeo io tho agent ol jH iiii A al 

S It may he made to jmss tho btntion and coiikmio itn coiiim 

mtnf at'tho at “V pat I of tho Ukgjaj.hni n,.,,n- 

ratu» at the stahou i It it iinss tluongh tho altuiim oi tint 

Irani „oing fuathei along tho lino a Jt it (in,,,,,], «i,,, 

to a distant st4ou dopcnds'fitaoi a*- Uansinilk il 

natdy suapondod and tianamitwi ?*“ ‘ “ 

hke I “’’rvotoutly m,',!', Jll ,{ 

laTiguago. .hieh by pia Ao^o 



K\:\ oimuiJTjWOii 


as muoli Im iliLy and iuoaiptitudo as oidinaij wnUou 

oi H|Kdci )i 

lyH III HuoU loiins of UUfjitipli, tho altoinnio Haspansiou and 
iiaiisiniHsuai ot tlit* iiuiont rs jnoduflod )»y a oojuaiutaloi , ■wlnoli 
Jia i tlio J<tMn ol the Ivt V ol a piunofoilo and ih plajod iijioii iii a 
Miy hUiiilai nuunira ilio aKtni%vlio liaiiKinits tlio dispalolx 
Olio ol tho loiiusot tlu so > s and llio nioolumisni coniiLoti d 
'vvitli it, la lopio d lu lif^ IH Jl is iLvod upon a ^%oodiii block 



II )i ^Mi(* ko's plaj s upon a ct nil i> i 'I'o tlio lonoi sido of tho 
lunt?< L aim (i ii) is atlaolud a |noi('otnifjf pmo ot motal u, oalh d 
tlio HAM M i It, inidti 'wlmh is ti hxcat jjk'ou oi luolul ot coiicwpoiid" 
lotitiand iiia< niiiulo aallid Uni VN \ fi 
d’ho m lion td tlio key upon tho ouiu'iit is tho wanio piouflolj- tts 
that aln u<U <tt sttiiljtd (1 17) 'wliioU ih juodnot'd lij tho idUiiiatoly 
uniiuviuf^ and n doiin#jf tho hand to ilio oonluot tnooo m fi{> L7 
d'lio Iianiiini iii tlio xnosiiiCoaso lopit'HonlH tho Imiul, and tho aiwil 
Uio tfiiilnoL pn ro Ono ol tho lino-wiiiH is aliaolutl Co tho 
anvil, ami tho oihoi h to tho motallio HuiiptnL i ol tlio luiinimu 
and ktrj Wht>n Llio Innaiuoi in ui i oiitaoi "w itli tho nii\il, Uio 
cmiiint puHscM, uiul mUoii ilii laiHod fiom that oontaot, Ihu oaiicnC 

IS HUrtpomlfsl 

^I’lio button n it tuttd Avilh ivoiy to ho ]n( h( d down hy tho 
Ihi^ii, iiiitl Iho atitiw tl jiaitiaii^jf tluon^^li llio nhoil ruin oi tho key 
10 pit d upon till' hltu k t hy tho it aoinni ol tlio HpxiTi{^ ), ivhoii 
IhoKty iH not pit sstd ilowii liytho (hi'pn on u '^I’lio lunninro d, 
and au\il t/ am htdh lat t tl with platniuin to piovout ovjnlation, 
whioli AXtittltl iihstiuol timt ooinplolo inoitillio lontaot *\v1uc1l ih 
IK ( [ lull \ to oimitio tho tiamiiiUHttiou ol tho oniionl 

All t'vpiil iiiampidatoi oan woik tho koy n with as imioh 
It Liiil^ uinl tout tlittr t mi cun a xunioinni tm tho piaiioltntu and 
tiiin t'xpunt in that wav m tolo^iaphio tlittpaloh 

whn h la plait d in nmiiusoiipt holtnn him, kouh to tiansniit it to any 
tliidanl otation M'lint will ho o^pil^nod nuuo Xully hoitaJtoi 
SVhi n no disisitoh in htiiif.; tiauHinLlttd iioin tho Htutiou at wliioh 

tar 


THIS ELECTRIC* TELEGRi\.m 


the hey is placed, it ncLOssai j to leave a iioo x>«P‘*nf¥0 foi tho 
ctiiicnt along the Ixne-wiics m n To c,Roofc Ihiy, tlio soiow r/, 
nvliieh passes thiongli tho shoit ami of tho Loj , is tmm d so ns to 
Toiso tho slioit aim, and coiisc<iuentlv lowci llio aim i d until I ho 
hammei f is hi ought mto poimauont eoutaot 111111 tlio y 

“When that taKos placo, tho molallio coiitiiiiiitv hetwetm in mid n 
■will ho established, and. tho oiuieiifc ivill flow ivitliout ink iiuption 
on tho line- WHO 'Whenovoi it is dosiicd to linnsimt a diHpatoli, 
tho SCI GW d IS tinned so as to loi\>ci tho aim and to luiso i ii, 
and thus to raise tlio hanimoi iiom its coutaot Milh tho anvil 
Tho IS then leady foi tho tiansuiiusion ol tho dispaleh iii thi> 
maiinci alieady desciibcd 

129 In some tolcgiaphio aiiiiaiatus it is ntocssaiy to iniilcc Ilia 
intci'^als of ti ansmission and suspension of tho 0111 1 out al>solu(<h 
cixiial m dttiation, and to succeed each otlioi mlh ohiononioluo 
T€gidaiity Thcio axo mani ov.podionts by wlnoh this tan ho 
accomplished, of ivlnoh tho lollowiiig is an ov ample 

A motalho wheel put in eoniieotiou with clook-wtnk, so as to 



recGivo a legulai motion of lotation, has its edgo divided into 
equal paxts by pit cos of i\ory, 01 somo othox iiou-eoiuluotoi iiiUtul 
upon It, as repicsented m fig 19, whcio m lopiosonts tho metal, 
and z the ivoiy A inotnlhc spiing ^ eoimcolod with ono {>iul ol Uio 

conduotang -wire w', piessos constantly iii)on its oiIao, nud cmolhoi 

constantly 

TowSion t ^ tmitouu motion of 

pass m succession undei tho spxmg tf*', ivliilo tho siunicr t will 

X'mrTT It mut o?'"''*'''' f rf I 1 If a cm 1 on t flmv a oil 

188 * ^ tiansmitted by tho fipixng 1 to tho avlo, tuul 





WIILKTj COMJIITTATOKS 


llicnco In llio motnl of llic w'hool to ? % hon mm contaoi witli 
tni> ot ilic inotalho paits 7 n ot tho odgo oJt llio -wliool^ l)ut wlQ t)& 
suspciidiil ^vlnlo it IS 111 ooiitact with tho ivoiy juirts ^ of tho odgo 
J 1 tho '\vhctl, hoiiig iiiipollcd by clock- woik, bo moved at aiioK 
i lato that i aoliof tlio divisions maikod and ^ ahall move under 


1ho spiing m ono second, tho ouiioni will bo tinnsmitlod and sus- 
pondt d also dm ing iiilci vals of oiio second It will in fact bo aub- 
p'ot to It i( « ulaled pulsation, tho i ato of wlnoli will ho oonti oiled and 
doloinniud b\ tho houologioiil niGohamsm winch impels the wheel 
IdO JiL sonio eases, tho motion to bo iinjiai ted to tlio v heel is 
not ciUko iiguliu oi conlmiious In such oasos, it may he moved 
oithoi ducotlj hj hand, oi by a atiax), oi oven by olook-woik, 
which IS siihjt ot to a check which iviH susxiond it at eoitaiii 
liositions of tho whoel In all iheso cases tho xmlaations of the- 
cmiont in luimhoi, length, and oontimmncc, aio governed by 
tho motion nnx>aited to tho vhcel 

1*31 As tho susxionsion and iiansmissioii ot tho omiont aic 
instniitaneons nxion tho bicaoh and lo -establishment of tho niotallio 
contact of tlio s^nin^ and tho who ol, thoio is noxnaotioal limit to 
tho lajudi ty v hn h can bo given to its inilbatioiis Iho wheel may bo 
tunic d, fm tvamxilo, so that GOO divisions of its edge may pass uiidoi 
tho Hxning ? ^lu a si cond, mwluoli oaso tho i o would bo 250 intervals, 
ot ImiismiHsion, and 250 mloivnls of ttusx)onsion in a socoiid 

It jniglit xiciliaxm bo iinngmcd that in ao slioit nil mtoival ol 
Imio tho oiuiont could not bo 8tox>pod or ostabbshod along tlio 
mitno length oi tho oonduoling wiio It hasliowo\oi boon shown 
that CM n vith the longost continuous wiios, piaotioallj used in 
tolcgi ai>lis, tho ton- them sandth pait of a second is moio than 
enough oithoi lo establish cn sloxi tho oiuroiit 

1 \2 O-’Jio iiiteivals of tlio Riisi>onsion of tho oniiout may ho 


juodncod by a oommon ioothod-wlicol, 
us lojnosonltd in llg 50, iv ilhoui ivoi'y 
Ol otlioi inlaid iion-oonduoiing mattoi 
In this euHo, a incoo of wedgo shajiod 
moial eonuooied with tlui uji lino wiio 
is attaohi d lo tho iindoi sido oi a 
voodon lovei, while tho axlo of tho 
wlimd IS kexit ni constant inoUillio con- 
iiootion with tho down wiio ^Vheii 
a tooth of tho wheel enmes aganiHt tho 
molal attiiohod lo tho lovoi, inotallio 
coiilaot IS oslablished, but wlioii the 
moial falls between thn leoth, and tho 
Riiifaeo of tho vouden Icvoi lesis on ono of 


Ilf. fiO 



/ o 


thorn , and tho inotalUn 


contaot being biokou, tho ouiiont is suspondod 




THU UMOTRIO TBLEaitAPlI 


It 19 Gvitloiit iliat clming oaoli lOToliition of tlio wlicol thoiowill 
bo aa many pulsations ot llio oniicnt as tlioio aio tcotli, and smco 
tho lotntiou of tlio 'wliecl anaj bo as lajnd as nii'v bo do sued, and 
tho tooth as mimoioiia, tlicio is no piaoUcal limit to the possible 
lajudity of Lhoso pulsations 

133 Anothoi coiitii^aiiec, by Inch pulsations aio nnpaitcil to 
tlio 0111 lent, consists of a inotallio ^vhcol aiouiul tlio faco of ivliich 
a sinuous gioovo is out, m which a pin, piojeoting fiom tlio aim 
of a mclaliio level is insoitod, so that when ilio wheel i9 iutncfl 
upon its nvis, tlio jim attached to the lo\ci loocnos lioin ilio 
sinuosities of tlio gioovo a motion allot imt ciy ugh t iind left, which 
IS imp ai ted to ilio otlioi aim of the lovox Tins latte i aim plnyh 
boiwLon tivo inotallio stops, one of wliicliis connected imUi tlio w no 
Wj along: >vhioh tlio omieiit flows 'When tlio nun of the lovoi 
comes in contact witli it, ilio oiiiiont is iiaiisnutted on the lovci 
to the HumouB gioovo ot tlio wheel, and fioin tlionco to tlio linc- 
wiio "W^ ^Vheu ilio lovoi o^ciLlalca to ilio othei side, the contact 
with the WHO w is biolcon, niul tlio oxuiciit is inloxiupted 

This will bo moio cloaily niuloi stood by itfoicnCo to the itg ol, 
wlioio A. 1) IS iho ’wheel, o c c Iho »muous gioo\c, c o ic tho lovci 

pla^uiig on the axis o I'lom 
Cl 0 ^ alioit incQC, 

G G', j*^^***^*-^ lioiit of tho 
'wheel aoiCiS iho gioovo, tiud 
fioin this xitoeo ti xnn pi oj cots, 
which ciilois tho gioovo Tho 
aim JL jilaj s between two 
slops, 3> and i»', piovulcd with 
sellings to cnsuio the coiituot 
with iho lovoi Tlio sloj) v 
18 connootod with tho cmi- 
diioting WHO w, and iho gioovo 
o IS eonueotod with tho wiio 
^s ' ’When iho whoc 1 is iiu ned , 
tho x>nx at i,/ is diivou by iho 
miiuositicB of the gioovo alioi 
iiately light and left, hy whicJi 
a ooiicspoiiclmg luotion is intpaiicd io tho aim xt of tho level, so 
that its end is dxivoix alternately against tho stojis p and p' 
"When it IS till own against r it is iii nxetaUio connootion with Iho 
WHO w ’When it is ihxown against t' that connect loix is hiohcii 
How, if a oiuxont Jlow along P, it will pass to iho lovox when Jt 
falls against p, and will pass bj tho lovox and tho gioovo c c U) iho 
wipo w' tho arm n is thiown against r', tlio contact with 

p being biokon, the ouriont is suspended Thus, as tho lovoi is 
100 




ALARUM BY SHORT CIROUIT 


jnado lo onoillato bclwoen r ami Ilia motion of the wheel and 

ill o notion of tho HI luious giao’vo, the onuoiit will bo altcinatoly 
liansimltLtl uiul sns|)oiide(l, and will* in fiiio, recox vo a snooessioix 
ol iniRntioiiH coiic&ponding oxaolly witli the aiixiiaailies of the 
100 VO ThiiB^ if iliGio bo Hivtj iinclnlntions of llie gioove m the 

ciioumfoiciioo of the wheel, tho oiiii out will icooi\'e eiviy pulfca- 
tiojis 111 one 1 evolution, of tho wheel, and if tlio wliool i evolve at 
Llio into ot sivty lovolntioiis jioi immito, the cniieiit v\iUliayo 3600 
imlsiitions poL minute 

131 An i v-p( (liont has boon somotimos adoptecl m Iclogiaphic 
iipimiitiiB lei duel ting tlio elcotiio cm i out fiom its dnoction, 
which dilloifa 111 piiiiGiplo fiom tho comimitatoi , and vhioli 
tl open (Is on tho iondonoy of tho oiuiont lo folloiv the fehoitest and 
idost louio open to it hoUvocu one point and anotlxoi 
Lot n , JiM <>12 f be tho Imc-wno, ai Iho holl-axipaiatus, and i 
tho tcloftiaplno instiinmnt Tho Imc-yiio is bout upyaids in 


the diiocUon »i to the 
hell n, and llien down- 
waids, and l)y tn' and 
W' to tho folcgiaph 1 
TTio mill out would, ao- 
GOidmg to tins aunngo- 
iiient, hist }iiiss by iKo 
WHO m lo tho boll n, 
which it would inig, 
and then hy tho wiio 
\\ * lo tho lelogiaiih r. 
If tho dis^mtoh woio 
thni tinnsimtlcd, tho 
oni lent const ivntly xmsa 
ing thioiigh n duiiiig its 
tiunsnus 41011, 11 lo hell 



would ho ton Stan tly 

migiiig, winch would he inconvoiiicnt aB well as iniiicccssaiy 
'I his IS piovoiitcd, and tho oiiuont luin emitted ducotlylo a, 
wilhmit jMissiiig tluough II, by tlio lollowing \ciy ftimpilo o\pcdionl 
A Ibmh pu-oo of metal, (i &, tuiiiH on mi nA-is c, so tbai when it 
IS plufod in iho hon/oiital position, iho ends a and b mo hi ought 
into (lose contact whh tho conduoting wno at e and/ The 
i uni out, on iiiii\jiig ate di\idos itself into two pait«», ono going 
hy a h to/ luul thcnco to i, and tho othoi ashofoie, by «i, thiouglx 
lliohell I hit us « & iH iiuioh bIioiIoi ami ihiokex than tho who 
7n tho p^ieatci pait of the ouiioiit will go by €t &, and tho pait 
which iiaHsoB along m will ho loo luoonHidoiivblo lo ovoioiso tho 

loico uccoBauiy to iing tho boll* 


Itl 


TXI:B ELlilCTJilC TULBGUAPII 

The agoiit^ ilLoioPoro, at fclio station, loooiMng Iho tlispatt-hi 
X>aing* fiinocl "by tlto hell that the ngont at tho btution s is going 
to send a tliapatoh, tmns the ineoo a 6 into tho hoii/oiital position, 
and lliG IjlII censes to img, tho tologiapli i iceomiig tho tliapatch* 

13 o Tlio mamioi in whioli the jnilsiitions ot tho mu i out aio 
piotlncoclj oontiollGcl, and ie£,ulatcd, by tho opoiaioi at tho station 
s" boiiig- iimlci stood hj these oxaiiiidcs and lUustiations, it v ill 
no's.t Lo lit oGHsaiy to show how they aio luado to jiioilnco FOgiinl i 
at iho station to 's\liioh tho dispatch is tinnsmitiod, liy whndk iho 
opeiatoi oi ohsoi\oi thoio onu bo eiiubltd to iindi island tvnd 
intoipiot llio commnmontion 

The odoets at tho enii out which ha’so hcon found most ooii\fl-'- 
niont foi lilts puiposo me — 

1 st Its jJO'STfOL to dolloct a magnotio nocdlo liom iti posit j tin ot 
lost, and to tluow il into anoLhei diicclion 

2 iul Its powox to iinpait loinpoiaiy inaguctisin to soft nnii, 
this ning-notisni suddenly deaoiling: tho non wlicu iho oniioiii ih 
snap ended 

did Its powoi lo pioduoo tho ohomionl do com posit ion of coi tiuii 

iftiih limLoes 

130 All loims of oloctiio tolegiaph doponding on ono oi othtx 
of Ihoso piopoitics of ilio 01111 out, it la nuhaijonsahly iiocossaiy to 
uiiflotslpiid iliGm bcfoio tho loadci can hope to oompiLhond fin 
ijiodo of opeiation ol those wondoilul msti iiinoiilH 

If a AViio ho o's.tondod ovoi and iindoi a comiiass-nLtdlo 'which 
(Iiieols itself to tho magiiolio neiih and Bonih, pniallcl to fin 
iioodlo, and as oloso to it as it oan ho placed without actually 
lonoliitig it, Eis topiosontod in iig Od, t!io iiocdlo iviU nimnn 

IjoI tho ends and )i ol tho n ii o hp 
thou attaohed to tho polos of a \ ol- 
taio hatloiy, so that a oinicnb ol a 
001 tain intoiisity Hhnll ho ti nnHUiiifctl 
upon it Tho inomonl tho mu tent im 
ostahlishcd upon tho wno, tho juuK'” 
nctio nocdlo a h will bo tin on u out 
of its usual dueotion, and nistond nl 
pointuig not Ui and aouth, it xmU 
Xiomt oant and west 

If iliG diiocliou of tho mill out upon tho 11110 ho lovoisedj llu? 
duooiiou of tho dolloxioii of tho nocdlo will bo loxciscd 


iindiatuihcd m its pomtion 


li^ *3 
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137 To e3wj;;)laiu tlio mnniici in wlnoK tlio tloflootion ol Iho 

needle do]ioiidH on the ducctioii of tlio oniiont, lot iiH suppose 
tlie needle to bo placed on nu lioiM^ontal axia o, Jig ^51, so as to 

lig- 51 ^ vortical j)lano, and to bo 

mamtnmcd in tlio voitioal diicction 
pt y wlion not aflleolcd by tlio oiuicni, by 

\ // g*^’Viiig a flliglit piepomloianoo to tbo 

aim on wluoli tbo Bonili polo of tbo 
^ needle iH jilftocd liy UiiH aiiangeincnt 

tlio nccdlo, ivlion imdistiubt d, will i cal 
^ I || 111 tlio vci tic al position, tlio noitli pole 

1 jj w being diiootod itp^vaids, and tlio 

^ I eoiitli xiolo bonig dll ect cd dowmv aids 

s ^ ^ K^ow il tlio omicut vliioli is boioio 

tlio neodlo bo diicoicd don fiiva} ds and 

tlmt ^\liioli 19 boliind it upwai f/*!, tbo 

noi ill nolo K "ivill bo doJlc oted to 1 he 


in wbioli tlio doflootion ol ilio 


£i^ 61 







it' 


n 


tlmt A\liioli 19 boliind it upwm the 
noi ill polo K ivill bo doJlc oted to I be 
j \fflity and consequently tlio polo s to tlio UJt^ as lepitscnled 

in tlio figiiio lint it tlio dncotioii of tho oiuiont bo loAoiscd so 
tlmt hojbte ilio neodlo, it sliall bo dii coted njnvaids and htJtmtl 
it dowmoat dSf tlio noitli polo K AViU bo doJlcotcd to lUo leJt and 
tbo south polo s to tbo light 

If tlio intensity of tho oiuiont bo gioai, and llio X'l^opondunnt e 
gi'von to tho loyei ami of tlio neodlo small, tlio doth otivo foico ul 
iho oiuiont iviU bo suffloioiil to tbiow tho nocdlo ooinplotcly at 
light nngloa to its position of lost, that as, to gi\o it tho hoii/onfal 
dueotion , blit it is impoiiaiit to obsei^e, that no gicatoi intensity 
of tbo omiout can aifoot it fiiillioi TJio iioith polo, £oi c^ ample, 
oaimot bo dcflcolcd downwards, oi iho south polo upyaidfl In 
Jino, tbo noodlo camiot bo moio aJlootod by any moieaso of foiro 

of tho omietil aftci it has onoo boon Uuowu into tho hoii/oiital 
diieofcion 


If tho mtensily of tbo ounontbo ansiilRcionfc to iliiow Iho neodlo 
into the hoii^ontul dncotioii, it ’will novoi ilioloss talco a i)osition 
intoi mediate botweon that nud tho voitioal dutoiion at ’which it 
\vaU lost Its dcUootion Jiom tlio voiticnl will be moio and nioio 
eon Bidoi able as tho oiiiioiit is moio intonso, aiul coitam inatbo- 
niatical conditions havo boon discovoiocl by wlnoh the iclati\e 
intensity oJfc tlio ouiicnt may bo dolci mined by tho uinoniit ol 
Hie doileotion of tho nccdlo which it ])joducos 

138 It 18 ovidoiit that ilio seiiRibility of tho neodlo will bo Ho 
miiob tho gieatoi us the piopondciunoo of tho aim s is dmuuiHhtd 
and tlio lulonsiiy of Iho ouiiont inoieased An ox.pediont lun, 
liowovor, boon mg onion sly contii’vod, by which tho most fcoblo 
01111 out oan bo mado to alleot ilio nccdlo. This is acooniplishcd by 
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winding tho wiio which camos llio ouiioni eso^dirI tiine^ imind 
tlie needle, enoh coJ. hoiiig still paiallol to the needle lly tlu8 
conliivanoo, cuoli siiccessivo ooil ot tlio who piodnces n. sopaiato 
etrooi upon tlio neodlG, and. if thoio ho fifty such coils passing Biio- 
ocsBively' hofo-io and hohiiid the needle, each poitioii oi tho iviio 
thus cai lying tlio euiieut piodiioiug an nidopondont dof Looting 
foico, thoiowill ho a total doAccting foioc anlmndiod tunes gi eater 
than that which a smglo poition of the wiic, passing onco o\oi or 
iiiidoi tho noodlo would pioduco 

In tins mannoi tho doflooting powoi of the most foohlo cinient 
may ho so as to pioduco upon tlio needle as powoi fill an 

eileot as w<l)uld, ho piodueod hy a oiiitoiii of gioat mtonsity 

An appniatus consisting of wno thus coiled lound a iiiagnotip 
nocdlo IS called a MUiiiPiii it, iiiasmuoh ns it multiiilios tho 
deflecting powci of tho noodlo It is also called a iii oscopr, or 
nroiii ri it,* and soniGtiniGS a oatvatmoscopi , oi gs^tvai^owi ian, 
innsmuoli as it mclioatoa tho piosonco, and hy coitain aiiange- 
monts, moasmos the inioiisity of a galvanic oi voltaio cm i out 
139 ’Wlion the condiioting wiio is thus coiled lound a noedio, 
it IS ncccssaiy that it should too oovcied oi coated toy same suhiitaiice 
which IS a non- con duet 01 of olectiicity, since otheiujso tho coils 
hoiiig nocossaiily in contact one with anotlioi, the oiiiiont, insteid 
of lollowiiig tho caiitinuoiiB tliioadof wiio, would pass fioin ooil to 
coil Jii such oases, thoiofoie, tlio wiio is "wiapptd with oilh oi 
cotton, wluoli toeing a non-condiiotoi , oondiios ilio euiient within 
it just as watoi would ho inoliidod in a pipe 

llOt As tho wuo coiled m tho niannoi nboyo-dGsoiihcd, and the 
fiaino whioh oaiiics it, would pi event the fday of tho noodle fioin 
hoing easily and com onioiitly obsoi\ed, the ncodlo inoludod within 
tlio iinino IB fixed iij)on tlio axis which cuppoits it, so that tho 
axis iiuns with it This axis passes tin oiigh tho sido of thofiamc, 
on which the wno is eoilcd, and upon tho end of it which juojcets 
hojond tho fiamo n hand is fixed, so as to he paiallol to tho needle, 
tho tday of which will necossaiily coitesjioiid with that of tho 
noodle Tina hand plays upon a soit of dial, hy winch its devia- 
tions to Iho right OL to tho. left, fiom its position of lest aio 
indicated 

This will 1)0 moio oloaily iiudoi stood, hj lofoicnco to fig <35 
(p 19G), which lopicsents a seolion of tho mounting of Iho noccllo, 
tho coil of wno mid thou appendagos, made hy avoiLicnl phuio 
thiough tho axis of tho ufrdlo ^I'ho needle within tlio coil is 
xopiesoiitcd at a &, m its position of lOSt Tho axis of iho nectLlo 

* Ihoui two Oreofc words, p«os (icos) a curiont> snd (inctrou) o 

mcfthiirc 

0 53 lOB 



THH J.MV'TUrO TnLKUUAVir 


tluoii^K lUi\ funiu) »ii|)pii)l 
(hill Hutipoil I in liniil til Hit 


t 


1 iff fin 


< 


" 

I ■ 




pJ n 

\4t 


^ \Wr ^ 


rl [■ 
■ ■ ■ 


|J>J> I IL 


l> i| 

' I 



r 


i.i' I 


l! 






i\ fuiinn Mijipii) 1 tii^ tlin t(nl, mnl tlti 

I in Uniil til (hi tiiiil thti Ituiitl it A, witiih ij 
iKi <t upnti Oiii ii\n lit a \in ifnni p u tlti I Iri 
lljn lutillii tt ftf tliut li mu ( |i1 i\ Id Ion llto 
(lull 111 a nuuuu 1 tuiit t|HJiiiliti| < vio ih ^^Mh 
UiM plai 111 (In IK mIIu it ft th r iit 

111 In oult t In 1 1 n till I ol tlo* 

IK t ll]tV| 1( It IKD t It ItlM that tllo Ui 111 tit (lot 

dIilIioji Itotn wliinli lhi> tian uiiltifl 

iiIkiuIcL hii\K tlm ]ifi\sii| 1 «t 1*1 n ]D Ur] otiil 

(iiiUDTiill 11 k < Kill III lit Oik n < i\in, (iitiMi], 

IKltl illfl 'I'tl i llHin 1* it t thli 1 til It Ulir n tlio 


fltilltltll I 111}** \\ U < M ItK lol nu l K) JK I I ti 1 1 (o 

luitihlu liim to It] iil) (lull < Ok ik ilti ] i 

iln po'^iOou ut 11 it , utul Oio liiM i> t • ill t( 4 ( 
it In Ok^ iip'ltt Ml In lilt It 1(^114 4 41] lio^r It tliK 

()\l^ ( til K lilt Olo ti It ( I ipIlUt 4 )U|liM)IM4 til Ml 

'I litt ^ t til uU pi UK iplt mi hn )i 1 In i li uti* t 

III OlK lltil\ lUiil itti4*Klh»n ot On lUinnt tin 


144 


n 4 1 

iUt 
lit i\ 


1*1 
1 I 

4 ( 


' 1 
UK 


t ll, lUKI 111 I 11 lltl ( Uli\ I \ phi I IK ll(lll) If 11 t l \ to lUKU llK , 

that !>} M 1 \ Himpln tut t hmiKiiti Om iKn\4 iiu nt itl u hvti ii miii 
ntiLy iintlct ni TukiiIc Ihn t unlaiit ul Ok* (t4iiKliii Uik, ^ 1 ll * * iiD (tg 

1i itiNinil til Kill pi ml Ok itui i ( lit nt phrK*uif \1 i lii n imph 
ilintlnit til KUiili till Kl 1)1 t Ik hiiiKlii, v unit Ihc l^t ni ttii% i f|)u\ kIi jit 
pit K(Mp ntiiy lit i)in\4 ll iiKiii i l4> ^ tiiiil hiuii ^ In I , I iiiinMifii* 
fho (unit lit upon IliK IV imH4i vv lilt'll Oil luin vWitlntrl tj 

11 Hull till iif^i lit u( (Ik n(ii 1 ioM, a , loi t > itnph , ti | i m !• <{ \ hit 
liny lilt utiH til tiimpinthHf^ tti itvti luj^- Ok* iiumuI \%hiih po i i 

uloiif^ llin \\ii 4 t| luitwitn K tinil k’'i lit iiiTi at Mill hrun a uio utfat 


noi'illn, laminti ll at h, t(» iln poulKui itl nrit, Ouii i\ (41 Or* vritn i\ 


ptmlfiuiii by su*ipiinilitt}< 1hi tntirinl oi ih IliMif tf I t fin ti'^ 

calming Ihit auiniil t4» Haw 111 uitn thiMtimi km Oh t ntlutlnut, 
^VJii p (K in Ok loKp 1t^ iii\t Kiitij;; Ok ihntttniiul Oa ttttiiuf 
'JLIiti ]4iti liinihii iniuiiit L 1)1 a liK h On iu ai\4Utl ft| laliomt * ult 


i r,f rn 



ii)(i 


laivn In 14 h j.fiup1iiii pni|Hi<44 » ^vtil hi in 

Ki nih KVpIaiiK it 

I 1'^ 'I o I vpliiiu Oki uiniiiK 1 in vvJuith th 

I h I tiKi aini4 111 I nil imptuf 1* mi{ *4iitrv ma^ 
iiiitl 111 h) aall liftll, Itt] iia tnippi i u to] p x 

vMtK vvjujtptil vvtfh fiilKp In pct \) ut till nii 
( illiK I onl tt'i ol I fillt i^unim ( on\ irluf fon-v, fn 

la* I mil tl huiikI ti tntl nl D4ilf non, hr nt ml 1 

Oin in) 1)1 lit it Ikii iK'^alltM , ati 9i« [ui i nit it in 
^ 11]^ f lilt* hi niK luKt n, llml niiurrXMih 

Oiii Muo iioiu ouu aim to thn nOii On 



IGLEOTRO-MAaKX/rS 


(liiGotion of tliG eonvolntiona shall ho tho pame as tf llio coils had 
been coiitmued loimd tho bend 

So long as no olcotiio cm i out xn-'^acs along tho conyolulions ot 
tho WHO tho lioiso-shoG will bo lice liom inagneiisiii But it tho 
oiuIb of tho "WUQ, mailced d- and — , ho put in oonncclion with the 
polos of a voltaio battery, so that a cm i out flow loniid its convo- 
liitions, tho hoiao-slioo will instantly hecoino a magnet, and ivill 
ho so much iliQ inoio xjowoifiil as tho ciiiient is moie uilonso, and 
tho eoils moio mnltixdied 

If an aimatmo loaded ■\vith a weight be xuosentod to tho ends 
of tho h 01 SI - shoo whilo tho oiuient passoi> on tho mio, it will 
adhoie to them, and Iho weight, if not too gicat, wiU ho aux>“ 

Xioi ted * 

113 In 1830 an olcotio-magnot of cxtiaoidmaij 
oonstiiieled iindoi tho suj)oiiiitondciico ot !M Pomllet, at Pans 
This apx^f^T^^hiSj lepxosonlctl in hg oY, consists of two hoiso-shoes, 
tho logs of whioh aio pioseiited to 
each othei, tho bonds boing tuiiiod 
in conti ai v dii eotioiis Tho suxiei loi 

hoiso-sUoo IS h’s.cd in tho hamo ot the 
apxjaiatiis, tho inleiioi hoiiig attached 
to a cioss-inooo wdiioli slides in voi- 
tical gioo\Gs foimed in iho sidos ot 
tho Jhamo To this eioss-piecu a diali 
oi xdatcau is an sp ended in whioh 
weights aio iilacodj hy tho olloot of 
which the at fei notion wluoli nnites tho 
two hoi so-shoe s la at length o\ oi come 
ISaoli ot tho lioise-shooB is wiaxjpod 
with 10,000 foot of oovoiodwHo, and 
they nio so ai*iangcd that the poles 
of oontiaiy names shall ho in » oiitaot ’With a cinioiit ot 
model ate mtonsity iho axipaiaiflsia callable of sui)i>eitxng a weight 
of aovoial tons 

Idl It li foiind moio oomenioni goncinlly to cons ti not 
ole olio -mag lie Is oC two siiaiglil bai« of soft non, united at ono 
end hj a stiaight hai tianaveiso to iho in, and attached to them 
by sciows, so that tho foim of Iho magnet oeascs to ho that ot 
a hoiso-shoo, tho ond at which tho aio united being not 

oul^od but sixuaio Tho coiuluetoi oi tho heliacal oiiii-ont is 
usually a eoxiXJOi wno of extiomo iemnt\ 

115 In wliatovor foini tlioso magnets aio const meted, tho 

ciionmstanoo which m thou ielcgiaphio use is ot most iinx)oilauco 

to notice, IS that if xnopoi conditions bo obseiied m ihon pic- 

paiaiion, then neniusition ot ilio magueiio vutuo uiion tho 
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estalilislimciit of tbo cun out, and then loss of it ujioJi Hio Hnsjion— 
siuu oi the cunont, aio, foi atl piaotioal j)uiiioses> install iiiiicoiu> 
Tke moment tlio o^-ticniities of the ivue coiled loimcl ilic Iioint - 
slioe aio j)ut into connection witli Iho polos ol tlio Imtloiy tn« 
hoise-dioG becomes a magnet, and tlio inomont flio coiiiieotioiniVitli 
tile batteiy la bioken it loses tlio anaf^uotie vntuo 

146 It has been alioadj shown, that by inoaiis ol \( i v siniphi 
expedients, the onnciit may bo mtciiiipled hiiiulnds lu c\ch 
thousands ot times in a soooiid, boin^^ fully lo-ostahlislu d lu tlu' 
internals The acqiusition and loss ol niiig-iiotism by iho lanHo- 
shoc aocomjianj these pulsations with tho most ih itcot autl 
absolute ►JiimiltauGit^ If the xnilsatioiis o( tlio cuiiout ho luo- 
dueed, at tho lato of a tliousand jiei second, the altoinate piosoiuo 
and Absenco of the magnotio \iitue in tho lioiso-shoo '\mU t ([uully 
bo piodiiced at tho lato of a thousand pci second !Noi iiio tlu so 
eftects in any iray modiiied by tho distaiioe of tho x>hH o ot inioi- 
iuX»tion of tho omiont fioni iho magnot Thus, imlsatuius of tho 
cuiicnt maj bo xnodnecd by an oxioiatoi an Jj(>iid<Jii, and tlio 
siniiiltaiieous pulsations ol tho magitotisni Jnay laKo fdato at 
Yicnna, inoaidod onlj that iho U\^o idaoes aio conneotul b> a con- 
tiuuous seiios of eondiioting wnos 

147 It lemams to show how tlicso i apnd tnilsalioiis of tlio mag- 
nctisin of tho hai can bo icndoied sensible, and Iioav thoj may 
even be estimated and counted 


a 


lict two stiaight lods of sott non bo suiioundcd by a siu'cossiou 
ot comoliitions ot oo^eicd wiio, such as has boon ulioiidy do- 
sciibed, and let tho ends, tn, m', tig o8, of these ludsbo eoiiueoUd 

by a atiaight bai ol soft non, uttaohed 
^ to them by aoiows and nuts Lot the 

•^c/ (1 o ^ WHO, a xnoocoding fioiii a dial ant 

y^'nT station, s, bo put 111 molallie ooiiueoliou 

( ^Mth the oxtieinity of tho wiio coibnl 

W ujioii tho lod, ?«, and lot tho wiie, n* h% 

\ CIirmmZM rt ^ conncelod with tho oxtiomity oi tho 

W y • ill' Ii®H tr last convolution of llio aviio ou the lod, 

I bo xml in motallio ooniiociion with 

1 If tho oaith If a omiciit ihiw tiliitui' ti A. 


A 


m 


9n 




1 If the oaith If a ouiient Jlow along u A, 

I I •^lawiAAfusiVrJl thoiofoio ciioiilato loimd tlm i ods, 

L g A m and m\ and will xmsa to the < aith by 

I H tho WHO, a* h* Ho long ns tins ouiiont 

Jflows, the lods will bo magnetic, and 
I , , tlioy will lose tliou magiuitism m the 

lutoivftlsof its Buax>onsioii 

Let ghhe> a light non bai, sui>i)oitedon a in>ot, at a, on which 
it IS oapable of xdnyiug, so that its aim, o g. may move fiooly to 
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tlio 1 i^lii 01 loft Lei i V 1)0 two stoj)**, i>laoGcl a small di^itanee to 
the light ami loit of ils evticimty, so as to limit iho I'liige of 
its play Let « ho a billing attaoliod to tlio GA-ticmity, A, by 
wliioli that cxtiomity will ho constantly dia-wii to llio loft, and 
thoicfoio llie oppusito ovtionuty, tliro’SMi to the light against 
tho stop, t "Whon the oiiiiciit is Buspomlt tl, and tlio lods, mm*^^ 
dn estod of jnagnotiam, the Ics oi yielding to tho action of the 
spiiiig, tho end, //, will lost against tlio stoii, t liui when the 
ciiiiont pnssoB on tho wno, tho lods, becoming magnotio, 

will nttiact tho aim, o <7, of tho lo^ol, and this attisotioii 
evcooding tlio foioo of tho spimg, tho aim, will ho diawn 

toMaids llio olcotio-inagnot, until it eneoiiiiteis tho stop, t*y against 
‘i\hioh it icst so long ns tho omxout continues to ilow Ihit 
tho nioinont tho oiiiiont is siispoiidefl, tho bnis, m m'y siulclenly 
losing then inngnetisin, tho levoi, Of/y is abandoned to tho aotion 
of tho sxnmg, and it is again tin own b iclv iiijon tho stop, ty ivheio 
it losLs iinlil tlio cmiont is lo-osiablishcd 

I oL ns suxjposo that an agent at tho station, o, to ivliioh the 
wiic, a by oxtends, and which may ho at aiij- dislanoo, 600 miles 
loi o\.ainplo, fioni s", is snx) plied with any of tho means wliieh 
luiA 0 been o^-Xilamod, bj 'wliioli ho can at will eontiol Iho pulsa- 
tions of the (Sill lent *Wlioii ho oniisos tlio eiuieiit to flow, ho 
imxiaits nisgnotisin to tho l>aib, and thiows tlio lovei, o /fy 

against Iho stoxi, t' AVhen lio snaxionds iho ouiiont ho depiivea 
tho hais, m of thoii ningnctisin, and leases tlio lovoi, o to 
tho action of tho siniug, 5, by which it is tin own against the 
fltox>, t 

It nx^xioais, thoiofoic, that with oaoh xailsalion which llio omiont 
loceivos fiom tho iigont at s, tho lovoi, o r/, at '500 miles distant 
fiom him, will xiciloiin a vilnation between tlio stoxis, ifr and 
As tho tiansmissioii and snsxionsiou of tho emicnt, and also tho 
acquisition and loss ol tho magnetic x>owfi, hj tho loda, m ?«•', nio 
both nistanlanooiis, tUiio is no x^molioal limit to iho velocity of 
the xmlsations of tlio oinienl and thoso of tho magnetism altoinatoly 
acq[nuod and lost hj tho lods, nun* 'i'lio oseillulions of the lovoi, 
of/y X"^^ 1)^ Ihcso pulsations aio limited, liowovei, hy tlio 
weight of tho level, Iho foieo of tho »piing, and iho dislanoo 
hot ween tho hloxifl, ^ and t* Tlio gioatci tho weight of tho lovei, 
tho foiGo of tho distaiiQO boiweon tho stoxis, Iho 

ftlowfi will ho tho motion of the lo^ea fiom t to t*y xnodnoed bj a 
oiuiont of gi\ on 111 tensity * ^'Iio gieatoi Ihowoiglitol the lover, 
and tho distance botwcon tho sloj>s, and the losa tho ioi co of tho 
sxning, tho hlow'^oi will ho tho motion fiom t* to t 

'L’ho stop, l*y IS so plaood as lo piovont tho absoluto eontaot of 
tlio aim of tho loMii with tho olcotio-mngiiot, but to allow it to 
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appioaoli the lattei Yoxy olo&clj AbsoUito oontaot is lo L< 
a\oitled, becauso it is found that iii that ott'act tKo axji\ adlioiGS la 

the magnet with a CLitam foieo aftoi tho s lo 

hut so long as ahsoliito oontaot is piovonltil, iinincdiatoly 

hioiight hnok by tho spiiiig, when tho oiiiioiih i** 

118 It IS OYidont, theiefoiG, that tho liitiit- ol lliu posstlili^ 

oelciity of vibiatioii to boimpaitcd to tho lo\oi i ^*3 tbo piilHa- 

tions of tho oiui out will depoiicl on tho moo ut oi iHo 

weight and play ot the lc\oij and tho foieo of tlin 

Tho Yoloeit^ of oscillation^ bowo'NOi, whioli caxi- tins ■^v^ty 
impaitcd to tho 1o\g1j is siioh as cun scaittdy oiotliti d wiln*" 
out nofcually itiicsbiiig its ofloots AVhoii thiil "vtilaoiLj, dm s jn>t 

cYceed a ccifaiii limit tho oscillations niaj l>*i icf^isLcnd uiul 
counted, by causing llio level togiYO motion In iti-o oinduii ol mi 
tscaiJouiGiiti eoiuicoted with n tiam ol w hutd—’s' li^r wliioii X 

1^ * ^ K ■ ^ 

hand Ol mdov, moving on a giadnatod dial, ^40^cll^•cd Jltii 
those oseiUationa aio auscoptiblo of \olocitu4 ho gi nttL tluit it 
would ho diflioult to apply this ovpediont toi cotxiiiuift llic in M 
Gustavo Iioincnt, of Pans, suggested and uj)J)1k d to tluM piiipDHU 
with oomplote sncocas, a method of asooitauiiHiB llio vt bic tfy 
doponduig on tho laws whioh go\eiii tho m1>i nlioiis of imisimtl 
atungs 

119 It is well hiiomi that tho pitch of any iinlo is tUo 

consotiuonoo of tho lato of Yibiatiou ol Iho sli niri wliioli it it* 
piodiioed, niid that Iho moio lapid tho Mbiatinii ilua tlio 

jioto will ho lu tho musical scalo, and Iho sTow4 i llio ^ il>i tilioii tin 
lowoi it will be Thus tlio stiiiif, of a pitiiioloi to Vrluoli piculiiu s 

tliQ hags noto vibiutcs 132 times ill a flccond, tlmt 


wbioh inodiiees tho noto — - 




■J .. 

= * 


■ 


!. I 




Yibialcs (Uj ixnics Jii plhocowiI, 


and that which pioditces tho noto C 9 - j 
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vxljxn,tes 12G1 


times pei second 

On a BGs on oolavo pmnofoilo the highest noto an tlio ticblo ih 



till 00 octaves ahoY o fifccErz, and tho lowest niilo an tlio bass ifj 


foui oota\ os below it Tho numb ei of com pie lo vibiatioiin coiio- 
flponding to the fonnei must bo 3520, and iho ix'itiiihc.x of Mbia- 
tiona pd second coiiesponding to tho lattoi as 27^ 

If, theioforo, thelo’^oi, o^, haxo any mlo of 'vibiulion moia 

lapid than 27 J vibiations pei second, and lo^s rapid than Ju20 pti 
200 
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Hccond, it will piodiioo by its motion some clofimto imisieal Bound, 
and if tho nolo foimcd upon a piano foilo, wliioli is m imison with 
it, bo found, tlioiatoof vibiation of tlio stung pioduoiiig thatiiolc, 
will bo tho baino ns that of tho lovoi 

'When it la alntod that tho vibiations impailed bj, tho luilsations 
of tho 01111 on t to lovois, mouutod in tho mannci lioio dasci ihod, hn^o 
j)iodiicod inusioiil notes ncnily two ootaAOS liiglioi than tho lug host 
note ou a seven oolavo piano, tuned to conceit pitoh, it may ho 
concoived in how lapid a inannci tho tiansmibbion and sn sponsion 
of tho olootiio ouiiont, tlio aofiiii&ition and loss of xnagneti&m in 
tliG soft uoniods, and the consoq^uent oscillation of tho levoi, upon 
wluoh those loda act, tnho place Tho atiliig Avhieh j)iodiioos tho 
highost note, on such a piano, vihiatcs 3 ij 20 tinica pei soeoiid A 
stiiug Avluch would piodueo a note nn octavo highei Avould a ibi ate 
7040 times pei second, and ono wlnoli would pioduoo u note two 
octavos highoi would vibiato 14080 timospoi second 

It may, thoiofoio, bo stated, that bj tlio max vellously subtle 
notion of the oleotxio oiuiont, tho motion ol a j>ondulumis piodiiCLd, 
by A\hioh a smglo second of timo la divided into iiom tuclvo to 
foul toon thousand equal pEuts I 

150 It has been nlioady sliown, how tho nioiioii of olook- 
woik may ho applied to contiol and icgulato tho pulsations of tlio 
elootiio cun out "Wo shall noAV show hoAV, on tho otlioi hand, ilio 
pulsations ot tho omiont may bg niado to govoin tho motion of 
Avheol-A\ oilc This OA-jicdiGnt must he legnacled ^vlth tho moio 
inicaest innsniuoli ns it has boon apjjhed Avitli the gieniest ciTeet 
in sevoial of tho iniietios of olootiic tclogiaph, which haAO boon 
pioposed oi hi ought into opeiation 

161 Tf A\e suppose tho loVoi g liy lig 68, to ho put into coniicotion 
AVitli tho aiielioi of the osoapemeiitAvlieol ol a system of olook-AVOik, 
it will bo easy to sco how that clock-ivoik onn ho legulatod h^ tho 
pulsations ol the olootiic cm i out 

Jn lig o9 (p 202), Av ay'' is tho osoaxiomont wheel a\ hioh is con- 
st antly impelled hy the foico of a dcsecndisig Avoight oi mauiBi>iing 
111 tho diioolion ot tho niiows Tho anohoi A n o, of Iho escax>oniont, 

IS couneoted aaiUi an axis n, by Iho atiaight lod u j) This lod u n 
may bo cithci tlio Aibiatiug turn of a lovoi, suoh as </7i, Jig 68, 

kox^t in osoillatioii bj tho cun out acting on an elootio-niagnot, oi 
it maj he connooled a\ lih suoh a lovoi in any oonvoniont inainioi , 
so as to osoillato simultaneously A\ith it, and to havo tho extent of 
X>lay iiGoessaiy foi tlio action of the pallets A and c of tho anohoi 
on tho tcotli of tlio osoapomont Avhool* 

*V\^liGn tlio anohoi is not in a state of oscillation, a tooth of ilio 
Avhool Avill icst ulion ono of its xiallcts, and tho aaIigcI luul clook- 
Avoilc eoniiootcd with it Avill bo stoxqied 'When tho miohoi niOAcs 
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^Qui leftists i;jh# tooth oi. tho wliool) TfrhioH "veas Droviously 

^top^^diby'tho siiffaoe ?i' of the pallet o, i$ ollowocl to escajiet 

and HI ohodionoo to the 
power of the epring oi 
weight, whiolx moves 
the olook-woik, it od- 

Vtmoos towards m* 
Meanwhile the pallet A 
entoxa the sx>aoo ho* 
tween two tooth of tho 
wl^eel, ono of whioh 
ooming ngainat its lower 
snrfaoo, it Btopa its 
Huotion , "Wlion tho ah- 

ohoi moves haek ftom 
right to loft, tiio pEiUot 
6 oomes imdoi tho next 

I tooth of tlie whool Xn 
' tliisniatmoi every move- 
ihont' of tho anchor ito 
^ thOe light lota a iootli, 
t ivMoh v^as stopped hy 
the x^tUot Of ^vaftoe, 
and ^tei'wards the pal^ 
lot A stopt tho advaneo 
of another todth, xv^iito 
'overy movomhnt to tlio 
lefh lets 'the, > ieoth 
ifetoppod by A aavanee, 
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WRITTEN OHARACTERS 


“bo acoovding to TvUatlxaa been already explained (129), tho 
pondnliun of aolookat any station, tlio motioixof ilie anoior oftbo 
esoapomont established at any other statioii to wluoU tho ounent is 
ta:anBmitted, wiU bo synohionona -mtU that of the poudidum of tlio 
do ok whioh governs tlio pulsations of tin;* ounont, nud thus a 
regulai motion may he nnpailed by one dock to auo^oi, provided 
that between thom tlieio bo ostablishod a%onduotoi, and tho pen*- 
dtilum of the ono olook regulates tlio pulsations of tho ouiiont, 
t^hiob, govern iho movement of tho anohor of tho osoapomont of 

tho 1 other 


153 ' If the oxtiemity of tho lever, og^ fig* 56, oarry a jionoil, 
which 'pi asses upon paper, when tho levoi is drawn towaids the 
electro -magnot, and if at the same time tho ]iapei is moved under 
tho pencil ‘inth an nnifoim. motion, a hue will bo tiaood upon the 
paper by i the ipenoil) the length of whioh will be piopoitioualo to 
Idhbt of tho interval during winch tho lover o ^ is held in contact 
wntUthe stop i* JSTow as tho agont at s can legidato this intoival 
at Will, by controlling the Row of tho olootiio oiinent, mnlang 
that ouiieut act foi a alioi-t interval if ho dosuo to molco a short 
line upon the pa]i&ij foi a long intorvol if ho dosno to make a 
long line, 'and foi an instant if ho dosiio to mako moioly a dot, it 
Will bo understood how ho can at will mark a shoot of paper 
500 milos distant, with any dosirod snoeossion of linos 5f vatlous 

lengths 01 of dots, and how ho may combine these iniany^wtvy he 


Ri^]todi ffnithblo iti<? 'his purpose, 


I I 


5^ hiCvO%e 

t5 ihe^altma 


attached. t6 thoiohd of tho lever 



y'lpres&ed agalliSt the pni)twr» tind wlthdiawn hom it 
'byltxe motion jOf the 'dever iSf, however, tho xmpor bo so jilaood 
that tW iloVor shall' osoUlaie parnllol to it, tho ponoil presontod 
to tlio paper wiU lematn peimanontly in contact with it, and ■wiU 
trace upon tho iiaiier a lino alteinatoly light and left, whoso 

iVm be equal to thoiilay of tho end g of tho lovoi, to which 
e pencil is^ attached It while this tcikos plaoo tho xiapCjiS h5 
moved under tho iiencil m a dnootion at right angles to thO lihC 
Of its i>lay, tho ponoil vn\X itaoo upon tlio paper a ssig^sag llhej <tlie 
form of wliioh will depend on iho lolaiion botwooujtliO metion Of 
the paper and that of tho iioncUfr ‘Whon tho ouvront is ixt i|his 
t6a$o tUspohdod, tho papor holnfif moved under tho jSonoil^' at 
a 'Straight lino iivill bo traced lUpon it, ' r i f ^ i 

•■ThuB itho paper will bo marhod VHlth 'A i^»gJSag hno, 

/or a istralght Imo according 'as tlm ourr^t is itronsmlttod 5t 

shspondodi - j > j/ ' ' 

Xf the cumont be alter liately k&Asmlttci suspcndod during 


iUtofve^ of unotiual length 

^ wRl be imOJf 





ll 


^ itJio 'Wiit of tho {\gonti nt* e, the 

llhc ' nltotutSJMy >?5ig^ag ftiid 
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stiaight, Uio lengtli of ilio yigzag (ind •itiaaglit paits bomg cancel 
at til 0 ’Will of tlio op 01 atoi ftt P 

How Hicse suliiorvo to tclegiapluo pm pesos will "bo piosontly 
moie fiiLlj explained 

10*1 111 tlio same maniioi, if a tootliod whool, moved by tlio 
agent at s, piodnco a pulsation of the omiont by the xiassage of 
caoh suocGsaive tooth, *“£11080 jmlsat ions will picduoo simuhnjioous 
osoillntioTiB of the lovei og^ at ilio station, s", and if tlioso oaciXla- 
tion^ not iijion the nnehoi of an osenjjomeiit wheel aitaolied to 
clook-woit. nt s'', that wheel 'Will bo advanced m its le^olllilon, 
tooth foi tooth, ’ivrth the whooL at s, and if each of tlioso wheds 
govoi 11 the motions o-f hands niion dial plates, hko the hands of ii 
do ole, tho hand of the dial at s" wiH have the saino motion exactly 
as tlio hand on tho dial at s, so that if at tlio coimneiioonu iit of 
the motion both hands point to tho same figmo or loiloi of the 
dial, they 'wiU oontmno, moving togcthci, to iioiut always to the 
same figures oi lettois 

Thus if tho opieLatoi at s dosiro to diicoi tho hand on tJio dial at 
«i", to tho hem of 3 oi 5, lie will only have to tniii tho hand upon 
Hie dial, at his own station, to ilio one oi tho oUioi of thost liouis 
It will pieaontly also bo ax>p aront how iinpoitani ilm is in llir 
art of olootio -telegraphy 

153 If the lo^ot fig 68, he conneotod -with the tongue el 
an alniiim boll, so that whoa oy is put into vibiation tho boll ’will 
ling, and 'will contmuo to ling so long as ihovibiation is con- 
t-mued, it 13 evident that tho opoiatoi at s can, at ’will, ling a hell 
at ft", hj piodiicing pnilsations of tho omiont in any of the wa^s 
oSiondy dcsciibed « 

A’n operatoi at s'" may m liho mannoi iing a boll at s 
Hy this mutual powei of imging bolls, eaoU ox>oialoi can call 
tho atto'n.tiou of the otlioi, whon ho is about to tinnsmit a dis- 
patch, and tlio othoL by iingmg m answoi can signify that ho is 
piejjaied to lecoivo tlio dispatch, as alioady stated 

136 If the lovoi og ’\voro m conncotxoii with tho look oi othei 
mcohnnisin, by ’\%hioli tlicx>owdoi oliaiging a cannon is futd, tho 
oi>ciatoi at T could ai will disoliaigo a oaimoii at 31, uo inattoi 
what may bo the distance ot n fi om t 

157 It will bo obsoi ved tJiat when a boll m imig, oi any Hiirnlai 
signal pioduced at tho station s", by means of an elLotiie omiont 
tmiismittod fiom a distant atatton, s, it is not dnectly Iho foice of 
tho. ouriont which aots upon tho ohjoot by whioli tlio signal is 
mnde Tho omiont is only mdiicotly engaged, pioduoiiig Iho 
result by lihorntmg tho mechanism which niakes tho signal and 
lea-Mng tho foico ’^vJuoh moves it fioo to act 'I'lius in tlio most 
naunl enso of a bell, it is acted upon while it lUigH, not by tho 
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omient, but by tlio foice of a maiuspiing ox descending weight, 
iiansnutted to the hainmci oi toiiguo m tho same luaimci exactly 
as that in i\hich tho foioo of (t mainspimg oi weight of a olook is 
timismitted to tlio stiikmg appaiatus Tho oniient does nothing 
inoic than diaongago a oatoli by which tlie motion of the whcel- 
woik noted on by tho iiniinBpimg oi weight, is niiestcd Tho 
oatoh oiico disengaged, tho action of tlio oiuiont on tho bell 000*308, 
and tho iingmg iS continued by tho action of the mainspiing 01 
weight, and it may in like inannoi bo stopped by tlio ouiiont 
again tluowing tho oatoh between tho tooth of one of the wheels 
It will, theicfoio, be appaioiit that amoo tho ioico which 
inHiols tho boll is indoiiondout of tho omrent, a bell of any desiied 
inagnitudo may bo acted upon by a hainmei of any desiitjd weight, 
without ictxuumg any moio foico fiom tho oiuient than that 
which is snftioiont to enable the olootio-magnot to disengage tho 
oatoh by which tho mechanism of tho hell is aiiosicd 

1<!38 Although tho hoU moohaniBin used foi lolegiaphs diftoisin 
nothing wluoh is osscntial fiom that of a common alaiuin clock, it 
maj not bo without inloicst to show ono of tho vaiiotios of 
nif ohnuism in piaelioal use 

In Jig 00 IS given a mow of 
tho hell inoohanism, ns used on 
tlio toleginpluo Imo of tlio Soulh- 
ILasloin llnilway Company 
A. IS tho olcotio-mitgnol 
ii its aimatuio 

non lovoi nttaohed at Iho 
iippci end bo tho aimatmo, and 
hiw mg at lUo lowei end a ontoh, 

0, wluoh wIk n tlio aimatmo is not 
alti ailed tow'aids the magnet is 
picsBcd by a spimg, y 

d a wheel liaying a tooth in 
whitdi tho oiiloU 0 18 ongagod bj 
tlio piossuio ol tho Bpi mg fy w hisu 
iho aiimiliuo Ji is not a Ui tic ted 
towaids tho magnet, but wluoh is 
liboiatid lioin Iho catch c, when 
tho ainiiituio li iB diumi to winds 
tho magnet 

« a cyhndiioal box oouiamiug a sfciong inainspimg, by which 
tho luiin of will clwoik is kt jd 111 mol ion bo long as Iho oatoh 0 is 
not engaged in iho tooth oi tlio wdiool d 

* I'lcyfc , p 23 


lUef 00 
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Tho actual contact cf the aimatuio n with the poles of the 
clectio-magnot IS pio\ ented by two *3inall kuohB scicuecl into 

tho amfcico which is piosonted to tho magnet The iday of tho 
aimatmo u is so limitod that tho catoh e shall bo just disengaged 
fioiu tho tooth of tho u heel df wlion tho ivoiylciiohs como into 
contaot with tho x^olcs of tho magnet 

WliorL tho wheol-woik is liheintcd by tho magnet withdiiiTVing 
tho catch a fiom the wheel dj tho mamspimg m tho oylindiicnl 
hov a causes the toothed wheel attaolicd to tlio ho v to i o^ olvo 
Tins wheel diivos a piiuon on tho axle of the wheel h the udiool 
& dii\cs a pillion on Iho axle of tlio uhcol c tho tooth of tho 
wlieol c aio ongngod with those of a pinion on Iho wlioel f 7 
Tho niovomeiit of tlio tiuin is stopped, when tlio catoh o falls 
undoi tho tooth of Oio •wheel d The whool i, which is engaged 
in tho anohox of tho csoaponiont ffj is ilxcd upon tho axlo of 
tho wheol c, tiuns with tho lattoi, and ihiia gnes an oscil- 
lating motion to iho anohoi, whioh is imp ai ted to the hainmei 7 t 
of tho boll i> Tho boll la thoiefoio acted upou by tho hammer ro 
long ns the magiiot keeps tho oatch o from falling imdei tho tooth 
of tho wheel d 

159 Since tho magnitude, louduoss oi pitch of tho boll is 
mdopendent of tlio foico of tho cnrient, tho tolegiaphio oilieca aic 
piovidcd with Taiioiis hells f 01 siieoial pm poses 

foomotimcs a special who is ai>piopiiated to tho bell which is 
noted uijon hy a spooial cuiionl 

In otlioi cases tho logiilni am rent intended to woik tho lolo- 
giaph IS divoited to tho boll ap^iaiatiis hy tho coinmutatoi In 
otliei oases again, tho objoet is accomplished by tlio expedient 
explained in which is laiown as iho siw? t cifcttii 

I ■ M ^ ■ I 'hlJWlIM I ■! n I ■ 

V_I imii m ^ Th TWTI — — I Tl 1 

lOO Having oxjilamed the foim and eonsti notion of elootro- 
inagncts, wo aio pioparcd to show tho mnnnoi m which an olcetiio 
0111 L out Snay bo pioducod hy tho moio action of magnets without 
any intti\oiiUon of a voltaic hattoiy^ 

Tlio olcotiicity thus jn educed lias been called MVffMXO- 
x*n 0 inif ii\ 

1(11 I ot a silTc 01 cotton covoicd wno bo coiled heliacally on a 
aolloi oi bobbin IiaMng a liollow coio of suflioiont magnitude to 
allow a oyliiulucal bai to bo passed into il Lot iho coveicd wiixi 
bo tolled oonstantlj in tho same duoobou^ beginning fiom a u, 
(fig fil)» and 1 01 mm at mg at on Let tho extroimiios «i n of this 
WHO bo joined to tlioso of a wno o » of any loquiicd loiigthj 
stieiohod to any ictpiiicd tlistanoo Now lot tho noith polo 
IT of a inaguofc b ir bo euddoiily x’^^QSod into tho ooio of tho 
SiOO 
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Tjobbm An olcoliio omiont will tlion bo tiansnnttocl ou thoTviro 
?noj*, tlio pic'jcuoc o± Avbieli may bo londcied mamfost by a 
^alTanometoi Tins cm i out, lio^ovoi, will bo only 
being mam footed only at tlio moment tlxo polo of 

ricf 01 


moment aiy, 
tho magnot 



entois tho Goio of 
tlio bobbin It 
oonsos inimccli- 
ntoly nftci that 
ciiti once 

Now if the 
mag not to bai 
aftoi outoiingbo 
ns Slid do lily 

'wathdinwii, iiiioUioi ouiieni will bo 
piodiiood upon tho^suo m o «, 'wliioU 
will also bo only momcnlaiy, but it«i 
diiGotion ou tlio "WHO "will bo oon- 
tiaiy to that piodiioed by tho oii- 
tianoo of tlio magnetic polo 

Thus if upon iho Giitinuoo of tho 
polo 2?" a oiiiioiit iH pioduccd, lunning 
m iho diLLotioii o ji, tho with- 
diawal of Iho polo ir luoduco n 
ouiiont tunning fiom n o in 

If tho south iiolo s bo passed into 
tho coio and withdiawii, momcntniy 
out touts Avill in like niaunei bo pio-* 
ducod, bxit tlioy will havo oontiaiy 
duootions 

If tlio XV no mo ieimiiialGd at o, 
no mattci what may bo tlio dislanoo 
of o fiom w, xveto put at o in mo- 
lallto communicntiou xvitli tho catth, 
oi xvith a plato ot otlioi mass of 
molal bulled iii tlio onith, and if tho 
ovtioinity 71 ot tho wiio of tho coil 
woio init tu mol all 10 eonuootioii xvith 
tho cat ill 111 tho same mannoi at 
tho tiansraiasion ol tho instant finoous 
oniiGTits xvrould lako placo exactly in 
tho samo maun ox as ahovo doaoiibcd, 
booauso m that oaso tho cnith would 

X>lny tho iiait of a conduotot botwoon tho ond of tho xviio mo at o, 
and ilio end of tho coilxviio n 

But if tho motallio contimuty oithui of tho wno m o in enso it 
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e\toT^flo*l, ftoin 7ii to «, oi of mo it i( n ii i iiht il aho'vo m 

coinicotiun witli t Ito tmi III at o, \st<io ain \\ In n loulun^ itotiuitiLf 

Mould 1)0 pi 0(1 uood 1)^ tlio uutmui o <n \v i( Ini « tiu al oj llionin^jut 
It is tIuK. loio 1 SSI aiittl to ( 1)1 piodm ttoa oi tiu n pin iiotm a i flint, 
flio cs-lioaufK s ii} inul it ol (lio nal uuo ilmll ho la < Im Itio i oiU'> 
unmioaliou MtiU auoli oilai, In )k nnttiil (Hint Miilt u 
contiiuuam ini tall 11 ) i'oi till ol loll, oi li> titiauMd flioiatlfim tlni 
mannoi ttliciuly di ‘>oii1n d 

TJio piopiit)’’ lu 'iiitiio ol ulinh ludf not) to ipnn ji nia; lu Im 
piopLititis, mIuii (lio polls (jf a pi i niaiit^ nt iiia, ml an* hiMiiplif 
into pioMtmlj Mtth it, nipplun ti. miv loiniiitiiif no tlioil til 
oxhilatiTii;^ tho play of (ho pin iioiik iia ol jiloiik iiIiim inim iit iuljii\i) 
(losf*iibi tl 

ItiJ Tj ('1 sov (tl^ *(12), Ijo a poM I 1 fill piintanitil Imtio dua* 

it 1 pol( s a, pnwi nh d to and la t lip o v 

Milli a Minilai hunn lim <i h *ik M»)f 
M I ajipt d \v 111) i 0)1 V otiil ton t id 1 1 )% t j4 d M )i I' 
111 llto inaiini i altiad_^ di iiilnd Lr t flio 
(xtiiiaitas tit and n ol lint i4»it la< t up" 
jioHi it to Ijo pltii I d in oiiniii I Imn uith fiwi 
M 110 1 , mIuoI) ii)a\ Ijonstindiil lo jinv ilii 
laitoiH, itad will) a i \1tiiiiita i an in iin 

(uDto ( laiimuna alioii Milh lUi i tii f h in llio 
iiiaina ) rdiualv ('\])laiiad 

Win a llio |ii)]i I M iiad \ aio ]j)iat,dil iiihi 
])]oviraifv^ Midi llio I ud ( a and t* ot fin 
Jioi Ml- ilioo ft /i, t tio ia(ti) U)ll, 1)> III! 
JMihnino latioii (d tla nia, in f an , m- 
(211110 pol ant ilia i nd r^, laai flat »imt|t poll a, liaMti>v 

iioithciu, andtliotnd ft, uun llio mulh pido Imumik louflnin 
polniitj This Diaf^uotui polimlj, Jiowovti, ol f/ ft ud) oitl) ton- 

tiiiuo BO loiifi as tho i»olo; a and N ol (ho pdiniiin al imiKMi t aio 

kopt iioai lo n and ft It (hoy ha iimaxid, IliitL iinlant tint 

p(daiii\ oi a ft Mill ( oaso U tho poh ti tai 1 (mi ud, n ta pin- 

Boiiud to and k to ft, Ihon a Mill inupnto mmtli, ami ft Uortti 

polaittj 

It appiiiiH, tlioioioio, that hy i>n mduiK Iho pah ( nl flm nnium I 
N O fl lo tho hoiso-shoa tho atimo t lli at la pj udiji * d a i it fin iiojos 
of a Miao suddtal> pii*,H(il into tlio a\ni oi f|n< (oil, uuil hi 

IV lUidinwiiifn ilai 2>i)Jc^s n and a honi « and ft, lim t-funo idh ol is 
pioducrd on (ho < oil as it tlio poh s oj ihn am, m t uliiih Iiml Intli 
2 )ai)S( d along tlio avm wciu suildcnljr iv liJidiaivit 
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103 Momontaiy ouiionts altciiiaioly in cantiaiy iliicctioim — ICi Afothod 
of producing niomcntiuy cmiont'i all in tlio f>anio dlicotlon — 
105 Magneto clcctiio niadiinc — 10(> Its cAloUj m producing sbocks 
and ciuicnts — 107 Motliml of applying it to tislograpIiB — 108 
(^Jieinloal pioi>oity of tlio L.iiiicnb — ioo DocompoHitxon of watoi — 
I/O Application ol tlim piopoity to pioduco iviittcn cliaraotcia at 
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JiGntoiioiiB mvoiitioii'i sometimes neglected — ^170 Weecllc mat j inneuts 
genemlly used lu England — 180 Single needle instiiimoul — 181 
X>onbTo needle mstiument — -182 Old aeijnl tolcgiaxdi. ■ — 183 rienuli 
State telogxapli 

163 Tjtt] moinontaiv ctuients m -tlio one diieoti on oi in the 
otlier will, t]ieiefore> l>e piodticcd upon tlio wiio connottotl wiili 
tlio evtioimties of tlio ooil, suoli as have nlioady been clesoiibedj 
each timo the iioleg, n" and aia picstAtod to and. ■withcliawn 
from the ond'3, a and &, of the hoise-shoe of soft non If tlio 
magnet, o s, 'woig moimted so as to ie\ol>e upon an a-vis 2 >as-=»ing 
thiongh the centio of its bond, and thoiofoie nudivay botnoon its 
legs, its poles nnglit bo mado to 2 >ass the ends of tlio hoiso-shon, 
tho lattei being station uy Duiing each lovolntion of the 
magnet, 3sr o s, the iiolaiifcy im^iaitcd to tho hois e-shoo "should bo 
ie\ei sed 

Ayiien tho pole ^ a^ipioaohes A, and con&oqiioiifly s ajipi caches 
south polaiity 'svill bo impaitcd to 5, and noith iiolaiitj to a , 
and when ir jiasses «, and consequently s jinsaes &, south ijolaiity 
■\\ill ho inijiaitod to «, and iioifch jiolaiity to ^ 

Tho momentni j ouiionta jnoduced by thoso ohanges of mag- 
netism in « and b will be easilj undci stood by what has boon 
oxjilaincd Whon K ajunoaches &, and s ajijw ouches o, tho coni- 
TOoncement of south polaiity in 5, and noith iiolaiity in «, will 
both impart to the who a ouiiont in tho same dncotion, bcoanso 
tho coils of the spiial ns picsented to s will bo tho loveiso o± 
tliosG jneseiited to K" Whon w departs fioin 5, nml s fiom <7, tho 
cessation of south polaiitj in &, and of noith jjolaiitj m «, mil 
impait cun cuts m the svnio diiootion to tho wiic, but this 
dncotion wall bo opposite to that ot the foiinoi oiirionta 

'When ifT appi caches «, and consequently s apjuoaobGS 5, oni*- 
lents will bo imparted to the who whoso dueotiou will bo tho 
same as that of thoso piodiieed by tho dopaitnio of 2r fiom h, and 
of fiom "When ir depaits fioiu rt, and s fiom mments wiU 
be 211 educed in tlio same dncotion as whou if appi ouches b and s 
aiipioachcs a 

It tho direction of the eimonts inodncod when TiT appioiohcb 
5, and a apinoaehes «, bo indicated by an anow diioolcd to llio 
light, and tliat of thoso piiodxioed when ir do^in-its fiom b, anil s 
fiom Of by an aiiow directed to tho left, tho changes ol dmo- 
tion which tako place in each i evolution of the magnet o o, 
will ho such as aio indicated m fig 63, whoio b and a 
lopicsont tho ends of tho hoiso-shoe, ft u , nr the position of tho 
jiole in axqn caching, and in dopaitmg fiom ft, and n" its 
jiosition m appioaclnng, and m dopaitiiig fiom The 

allows dneoted to tho right cx^ncss th© dncotion of tho two 
2 
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oiiiiontb 'vvluch aio piotliiccd tipoii the eon clue iMic, while w 
mahea the half loolutioii n , iiul the diiected to 

1 l£» O') 

ni 




left oxpiess tho diioolion of tho U\o omionta piocLiicocl, 'VNhilo IT 
makes tho halt lovoliition m' M h" 

T}iii 8 it apx)Qai3 that in ouoli levolutioii of the magnet, "N" o h, 
fom momonlaiy oiiiieiits aio lu tho a\uo, in oiio 

dueotiou dm mg one soiiii-io\oliitioii, and iuo lu tho coiitiaiy 
ducotion duimg tho otlici somi-i evolution In tho mtcivala 
hotweeu those inomontaiy om'ncuts tluio is a Bus^itiibion of \olltuo 
aotion 

101 It has heou alioady shomi how olootiio omients may ho 
Hist ant anoously suspondod, le-cbtahlisUod, and io\ciscd in tlicu 
diiootion hy means of ooimnutatois (HI) l^y such an oxtJcdicnt 
piopoily adapted, it is easy to nndci bland that hy susponding tho 
oui louts 111 ono of tho tivo couliaiy diitoUoiin, whilo tho othoi is 
allowed to jiass, an intcimitiuig tuiicnt alnays lunmng m the 
same diiootion may bo ohtaim d Oi it tho comnuitatoi ho so 
adai>tcd that whilo tho moiuLutixiy euiionts m ono diicotiou aie 
allowed to 1 im without inteiiiiption, thoso m tlio othoi due ot ion 
shall ho io\ciBed, wo shall tluii lla^o in eaoh xovolutlon foiii 
momonlaiy ouiionts Ilowmg lu a oommon duootion Tho duik at 
thus pioduocd will ho intf limiting, that is, it will jiass uiiou tho 
wuo hy a siiooossiou of xnilsations ot niton als of tiansmissiou and 
susx>onsion, hut smoo m eaoh loioluliou of tho iiiagnol tlioio aio 
two XHilsftUojiB, ”—11101 JS, tno jutoi'vals of liansiiussiou nud two of 

B 2 8 
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buspeiision, — and since the lotatioii of tho magnet maybe made 
with any desuecl lapidity, it follows tliai the pulsations xmII 
succeed each othoi Mith siioli coloiity, and tlio iiitoival** of 
fluspcnsion will he so brief that ±oi nil juneLioal 2 nn 2 ioscs tlio 
cm lent bo continuous 

165 Suoh aio the punoiplcs an t\ Inch isiound^d Iho coiisli notion 
of magneto-electiie machines, one foiiii of which is lopicscnfcd m 
fig G4 (pigo J) The piuposo of tins nppaintus jh to piodnco by 
magjiefio induction an iiLteimitting oinioiit eoiislanily m tlio Biinio 
diieotion, aud to oontiivo inoaiis by which the iiitoi\alsof intci- 
mission shall succeed each otiici so lapidly that tho cm i cut sh ill 
ha\o piactioally all the effects ot a ouriont absolutely coiitniiiousi 

A poweifiil compound hoi-se-shoc mognot, v, is fnmiy attached 
by bolts aud BClel^s upon a hoiiFontal bed, bejond the i,dgo of 
'\^hleh its poles « and b O'vtend Undei these is lived an olcclio- 
magnot xir, with its logs \oitical, and mounted so as to lovol^o 
upon a Aeitical avis The co\ered wjio is coiled m gictil 
quantity on tho logs xv, the diicotiou of tho coils being icveised 
in passing from one leg to the other 

The two extiemities of the wiie pioceodiiig fioin tlio legs a. niid 
3. nie pressed by sxnings against tho sui faces of two lollois, c mill 
di fixed upon the avis of the eleotio-niagnot Tlioso lollcis thoni- 
sehes are in metallio connection with a pan of liandles P and JfT, 
to which the tun cut evolved in tho wtio of the elootLO-niagiict 
X A Will thus bo condni-ted 

Tf the electio magnet v v bo now put in lotatioii by the htimllo 
m, the handles p and if being connected, bj^ any coiitmiioiis eon.'* 
dnctoi, a system, of mtcinnttmg and. aiteinatclj eontiniy ciiiiciiis 
will be pioduecd. in tlio wiie and in tho condnctoi by which the 
handles p and ir are connected But if tho lollois c and rl aia 
so contrived that the contact of tlic ends of tlio wne with them 
shall he only maintained duiing a semi-ie\oliilion in which tho 
intei nutting cuiients have a eommoii diiection, oi so that tlio 
direction dm. mg the othei somi-iG\oliitioii shall bo lovcisod-i tlion 
the cuiicnt transmitted thiongh tho condiiotoi conuGotiiig tlio 
haudlea p and will be inteimitting, but not conliaiy, aud by 
increasiug tho ^olooity of lotationof tho olectio-niagnoC X y, tho 
inter'^ als of mtei mission may bo made to succeed on c,li otlioi with 
indefinite celerity, and tho oiuiont wiU thus aeqiiuo (tU tho 
chaiaotci of a continuous cm lent 

The foima ot commutatoia by which tho lollors o and d mo 

made to bieafc tlie coaitaot, and lo-establieli. it witb tlm nOcoss-aiiY 

leguiaiity and ceitamtyj oi to loveiso it ctuunjor tho nJtotnfifco 
3 evolutions aie vaiioiis 

166 All the usual efieots of voltaic ouiients mpy bo oioducod 

id- “ 
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"With tins appaialus If tho handles i? and bo hold in tlio 
hands, tho aims and body become the conductor tbiongh wlnoli 
the cm rent passes fiom x* to H" If xi, bo made to lovolvo, shocks 
arc folt, which beoomo insiippoitablo when tho cuiient has a 
coz tain intensity 

If it bo dcsiiod to ^i\o local shoolcs to ooitain paits of tho 
body, tho hands of tho opeiatoi, inotected bj non conduoting 
gIo\03, direct tho knobs at the ends of tho handles to tho paits 
of tho body between which it is dosiicd to piodiioo tbo voltaic 
slioolc 

1(j7 l<’or telcg^i aphie pui poses it will bo suflloiont to place the 
lino wue in conncotion with ono of tho handles P oi N, whilo tho 
other liantllo is in oonnootion with tho oaitli A oviiiont will thon 
bo tiansmitted on tho lino wiio which will ho inloimitting^, but 
which may bo londoied continuous by a oombmation of mngiioto- 
olcotrio maohmes 

168 It lomams, in duo, to show bow tho chomieal piopcitios 
of tho oloetiio oiuiont can bo inado to aupplj tbo moans of tians- 
mitting signals botwoon two distant stations 

“Wlicn n oiiiioni of adorLuato intonsity is mndo to pass through 
001 tain ohomioal ootnx>ounds it is foiintl that tliOBoaio decomposed, 
ono of thou oonstituonts being oaiiicd away in tho diiootioii ot 
tho ouiioiit, and tho oihoi in tho contiaiy dircotion 

169 One of tho most Btiikiiig ovaraplos of tho appboatiou of 

this pimoiplo IS oaso of water, which, as is 

well Itnoivn, is n oompoiiiul of the gases called oxjgon and 
liydrogcn 

Lotus suppose that a soiies of cups, oA, fig 65, eonfcnming wntoi aio 
X>iacod so that an eloctrio oiiziont shall jmss siicoosaivclj^ tbioiigh 
them, eommenomg at tho wue and jmssing at o into tho iiist 

rjfv os 



oux> t thonoo tliiougli tho watoi to A, and fiom. A along tho wiio i 
to o 111 tho second oup , thonoo in liko innmioi thiough tho watot 
to A, and thon along tho wuo i', and so on to K, tho wno v being 
supposed to bo connoolod willi tho positive iiolo oi a batU ij, and 
tlio wuo N witli its negative x>ol-o, The ourront will tlioiofoio 
Ilow fiom p to K jiassing thiongh tlio watoi in each of the oups 
Undoi such oil oumstancos tho wator will bo giadiially doaomiiosod 

in oaoli of Iho oups tho ovygon nioMiig against/ tbo 
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collide of the cmxeiit, and those of hyrliop^cn moAin^ ^^llh it, Iho 

foimei aiG e\olvcd at the iioiiits o, and llio Idtloi at Llie points h 

170 To show how this piopcil;y ot tho cm i out may ho inado to 

pioduce visible mailcs ox signs, lot ns sin>pusc a sheet of papoi 

Trotted with an aoidnlatecl suIliIiou of It iio-pitissiata of pohish 

to bo laid upon a plate of mottil, and lei tbt point of a iiit tallre 

stjlc bo applied to it so as to picss it g-ontly against tho metal ha 

plate ’t\ith out pioioiiig- li let the atjlo ho now jml lametalho 

connection with tho "wiio whioli loads to tho positi\o polo of a 

voltaic hxttoij, and let tho motallie plate upon ■\\liich the papti is 

laid be put in conucctioii wiih the wiio which leads to tlio 

negative pole Tho cuiicnt vill, thciofoio, flow fioiii tho sljlo 

tluoiigh tho moistened jiapei to tho inetalLio plato, and it A^ill 

deeomposo the imissiate, ono of tho coiislitiicnts of which dojiositud 

on tho papei will maik it with a bluish spot 

If the papoi bo moved undei tho fit 3 do Avluto tlie cm lent flows, 

this doconiposition being continued iiiidLi the point of llio hIjIc a 

Muish lino will he tiaccd upon tho papal 

If -nhilG tlio papei IS thus nlo^cd unifoiinly iindoi tho ^stjln, 

the ciuienfc is peinuttod to flow only duting iutci\alfi long 

01 shoit, tho iiapei will ho niai3i.ed by linos long oi shoil, 

accoiding to the intoivals dxmng T\liich the ouiiont iloAvs, aud, 

sineo no docompo&itioii takes placo duiing' tho siisponsioii of tho 

cm lent, tho papei then passes inidoi tho stjlc ^Aithout icroi^ving 

any niaik If tho oiuient be pci m it led to ilow oiil^ lox nn 

instant, tho paiiei will bo inaiLud by a dot Tho long oi shoii 

lines and dots, thus tiaoed njion the ptipoi, will be scpatattcl one 

fiom anotlici bj sjjaeos moio oi luss uido nei oiAmg to the lengths 

of the lutoivnls of suspension of the ciiiioii-t 

It is ovident that the same oileets v ill bo pioducod, whs ilici 

the stylo be at test aud tbo pnpoi moved uiiclot it as is hcio sup-- 

jiosed, oi tho papei ho at lost nnd tho stjlo moA od i>\oi it 

171 Tho papei may bo nioaetl iiiidol tbo stjlo by \aiiotifi and 

ohaious mechanic il expedients Thus it inaj bo coiled mioii a 

ojlindei 01 lollci, whioli being kept lu constant ‘iiid iiiiifoim 

1 evolution bj cloek-woik oi othei moans, tho papoi would bo 

Gained continually imdoi tho stjh, and nni oiled ftoaci tho oylmdei 

aftei leceiv mg the maiks Oi the oylindoi eoaoictl with pnpOL 

might, while it lo^olvcs, icLOiae a slov motion lu tho ducc- 

tion of its axis, so that tlio com so of the stylo upon it would 

be that of the till cad of a seiew oi helix Tlio pap ox might bo 

out into tho fenm of a laigo onGidni diBo, and laid upon a nictalho 

dibo ot eq^ual niagmtude, to 11111011 a mo Lion of loxoluliou loimd 

its cciitie in its oMii piano might be iintinilcd by clock- 01k, 

while tho style might leoeiyo a slow mol ion diioctccl fionii tho 
6 
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ocutio of tliG diso towaids itq edg'o In this oaso tho stjlo would 
tiaco a spual ouivo upon tho ptipei, \vxnding lound it continually', 
and at tlio tjaino iuno ic, tiling constantly hut slowly liom its 
cent 10 tow aids its edge 

172 ^Vhicliovei anetliocl might ho adopted, tho paper would ho 
mailvod "With a eoiiiimioiis succession of comhinutiona of lines of 
laiying lengths and dots, sopaiatcd hy spaces moio oi less wido 
'Lheso niailvs doxionding iiltogotliei on tho succession of inteivals 
of suspension and tinnsniibsion of tho cm i out, which inteivals can 
ho vfliiod and oomhiiicd at will hy an opiintoi supplied with the 
ancaiiH of eonliollmg the oiuient whieh ha\G hecn olieady ov- 
plamed, it will ho easily eouooi\od that an agent at s can tiaeo 
upon papci placed at s" in tho mnnnci lioio dcsoiibed siieli a 
suQOOssion of ohainclois composed of linos and dots as ho may 
dtsiic, and that an opciatoi at s", being supplied with a IvOj, 
may intcipiot those chaiaclois, and thus tianslntc tho eoiumum- 
cation into oidinniy language 

It IS also easy to eonoeiyo that the agent at 9 can stop’ the olocK- 
yoilv which moves the tiapti at s" oi sot it going at will, in the 
same inaimci us ho can mig ii hdloi disohatgo n cannon 

171 Tt has heoii aheady explained that the intensity of the 
ouiicut li ansinittcd hj a gi\cn\oltuc battoiy along a wiie of 
giv<u thick ness must deoicaso in tho same jnoxioition as the 
WHO iiiei oases in length This loss of intensity duo to the 
length of tho wuo is iiici cased in the piaotical opciation of the 
iologiaplis by the losb of eleotiioity aiising fiom impeifcct insu- 
lation and othei inovitablo causes It has Ihciefoie become a 
mattci of gieat innctionl iiupoitauoo to discoyci cx.]icdicnts by 
which the mtoiisity of the ouiiont may bo lo -established, oi hy 
which the nxnmiatus may bo woikcd bj a vciy fcoblo ouiicnt 

Jt w as obyions that the iiiteiiaity iinglit be main tamed nt tho 
lUfoasaij dpgico of toioo by piovidiiig, as all oady stated, lolay 
haltoius at luiti mediate stations Hulhoicntly noai each otliei to 
juoyoiit tho ciiiient fioni being iindulj enfeebled 3Jut tho maiu- 
it nance of such nuincioiis battciics in oases whcie gioat distances 
must bo tiayeisod is expciisi\< , and it was dosiiable to discoy ui 

some moio economical expedient 

171 Tho jiioximlics ol the olootio-magiiot Iiavc supjjlicd the 

mi Ills of accomplislung tins 

The loMi h (hg 08) may bo constiuoled bo light and so ftco, 
that it will ho caiinblo of being inoi cd by a cuiiont of oxtiomclj 
fctblc luUnsity But iC this lovei weio chaiged with any of the 
liinoUons by wbioh it would bLcmno an instiuiuoiit foi giving 
signals, swell as 11 le iinguig of a boll oi the motion of a stylo oi 
pencil, it yvoiild lie iiccossaiy to impail to tho ole otio- magnet tiiuL 
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its otlior aiipondnges much *^ 1 * l<ni^ , t, ^ 

nomoiois rcauiiod than io muKt it rpM|l)a1^ !•« i n n tluM htju 

t and it may bo constuiolid and iiiounli ti hi mm til h\ 

tho most feeble dcj?ioo of mipuiha In m |,j u 

cm lent of oxtrenieh low mt< ii etj 

Now let iia suppose the u\is (d lln li\(i '/ * l<» hn m jm - 
talho coimcotion with a %oUiiu hulhn plum! unit (nil ut Hie 
station s', and li-t Hio stop i* he m iminn ln»n willi Mm imnhuluii^ 
WHO which extends to anoHioi UMUt di (uilI ■.lutmu ' \\ In ii 

tho end ^oftholovoi is biouKl't into noiitiut with Mm itop tln» 
cuiiont piodnood h> the biilteiv at s' will (Inw ulnii,» fiM um- 
dnoting- wire to s" , and wluii Ihe Itiii ih ntli Mm i^tnp /, tuid 
IS thrown upon tf the contiiot ht'inf^ htoKi ii, Mm luiurit ii 

snap ended 

Now it is eiidcni that hy tins no inn tin init imil cninnl 

flowing fiom tho batioiy at tho station h to tho idatinti o' Mm 
means of callmg into action unolliei eiiiimil, who h flow t linin Hk^ 
i clay bat tor> at tUo station s' alon^ the imulmtin^ wun to tin 
stations", and that tho intensity ot Uuh out n nt w ill not In njh 1 1* d 
111 any way by that of tho ongmul eimont lnun s to o', Itnt will 
depend solely on tho xiowei ol the lelay haltii^ at m', ami thti 
length of tho conducting wno Aoni s' to s" 

In the same marinLi allot hei ithi\ hatti iinij bo pIo^ldfd at 
s", and so on 

In this aiiocossion of imtopcndotit can info, tlmM oril\ whnh 
liaie signals to w oik iio<d to luiie a gnatti inM a thantlnit 
whioh IS siifliciont to giio motion iu a tight imh at wm 

ha\a desoiibod above 

It w ill be ovidcnt also bv w hat has In on slafid that thr imf i 

lions given to the oiigmal cuiimit at s, jinfl Mm him 1 1 mn ifl 

inters als of tinnsimssion and saHpdiHiou will ha n pnaliin d wflh 

the most absolute pieoision in all tho mimaading i uik nl 4, d Mml 

all signals which depend on Iboho intmalH t»t and 

suspension wiU be made at tho Jinal station as piotiipMv and 

exacth as if tho ongmal cmnnil fiom h to h had bt 1 11 liuitnimd 

till on gh out the on til 0 line of commimuiitiou with all Mm mu th- 
eory intensity 


173 The lines of olecliio Uleguiph w hu h ba \ a hi an t oiirifj m lad 
and bi ought into opciation m dilku nt pin ts ol the wmld, liko 
thohnos of rmlwoy, ha\o liuon ObtiiMwlu <l ni I,v |.i|v,ii, 

oompames, and in othus by llui sIhIo hi llu< Uiulul iviiimb.m 
tuid Its depondonoios nud m tli.. Uiiitid Will, m tin v lun,. 

fill enses estftblisliod bj fbe eutcipiisi' niid ciipitiil ol joml a,,,,],. 
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companies oliaiteicd oi iiicoipoinled lay tlio logislatnie, subject to 
001 tain conditions On the continent of l^uiopo generally tliej 
liuAC boon constiuctod and aio ovelusivcly -worked by tbo state» 
but aio placed undoi Biioeilled conditions and subject to legulated 
tnufls at tbc soivico of tlio publio 

176 The forais of telegrapluo instinmouts to wbioh apiefoionee 
has been given, m dilTciciit countries aio veiy \aiious In tlio 
United ICingdom and tlio XJmtod btatos, the soveial joint-stook 
ooinpaiiios by -wbom tclegiapbie linos ha\e boon oonati noted, baio 
boon goner alljr formed bj tho ft i ends and partisans of tlio mventois 
of pnitioulai tologinpluo msti nmonts, of which the companies 
hiiYO bcooino soi oi ally tlio patentees To those instruments they 
natuially hn>e gnon a piofeicnco, in some oases iiicspeotivo of 
thou nieiits, and ns a necessary conseqnonco e-veiy such company 
IS moio or less opposed, as woll by intoiost as by prejudice, 
to othox inventions and impip\omonts Xt has been a mattoi 
of ooinj)laint that siicli companies havo sometimes become the 
pmohasoisof jiatcnted m\ontions ioi no other puiposo than that of 
then sujiincssion > nnd it is easily conoox>ablo that a company 
haMiig an ovtonsno establishment in x^^oht“-hlo opoialion maj 
find it inoio advantageous to maintain thou existing aiiiiaiatus 
than to j)ut thorn aside foi others c\on of voiy superior e0iciciioj 
This IS, afloi all, no moie tlinii wlint has ooouried in tho piogiobs 
ot all gioat invculions and impi o\ omonta 

177 National iooliiig has, ho-WG\ci, also had a con idoiable 
inUuonco on the selection of the foims of telegiaph adopted in 
difloront ooiintucs Thus wo find tho tolcgiaphs adopted in 
hiUglaiid exclusively I^iiglisli inventions , those go loially adopted 
m h'lanee, Uicnoli inventions , and those adopteu m the United 
States, gen 01 all j Am on can i mentions 

178 Amidst those confiiotmg motii os directing tho choice of 
companies and of go\einmonts, so\eial invontions of gieat meiit 
hnvo neoesaaiily boon eithei -wholly ncglootod, oi bought up niicL 
wilfully supinossed, oi in iino, bi ought into opoiation on a veij 
him led scale 

Uho vast lesouiccs supplied hy tho distiovouos by which xihj siesl 
soionoo has boon oniiobed since the beginning of the present 
oentui^, and tho fuLilitj of gonuis duooted to tho apphoatioii of 
thebo iLsouiecs m all count lies, ban jiioduood a awaini of inden- 
tions, ovon the least oflioiont of which possess gicat mciits on tho 
souiu of iiigoiunty and addiess lu tho axitdicntion of jiliyaieil 
piinciplos Om limits, tho to which this sciios is 

du coted, nnd tho laige emel vaiious classes to which it is 
uddicsflod, coinptd us to iiass without notice many foims ot 
tehgiapK wlnoli hmo been coiitiivcd and constiueted AYo shall 
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thciofoio ooniliio oui olisei vat ions to thoso nppaiatns wliioli ha\o 
beGn actually employed on the telof^iaphio linos ostalilished in. 
diffoiont eoimtiiGS, and a vory few othcis which appeal to elann 
moio espGoial atlontiou 

On the claims of vaiions piojootois on the scoio of oiigmal 
in vent ion j we must gciieinlly do el mo to ontci To dibcuss such 
questions so fully as to icndci justioo to iho olniniaiUs would 
lequiie much moio space than wc can devolo to the suh^ect , and 
how ovoi Intel estmg aiieh a discussion nitglii ho to the im ontoi s 
themselves and ilioix paitisnni, it would ofEci but fow atti actions 
to the masses to whom our “ilusonm’* is addicsscd 

"Wo shall thoiefoio hist biirfly tlic loims of tolcgmph 

gencially applied lu this countij, and next thoso which uic m 
op 01 at ion elsowhoio 

179 Tho tologiaphio iiisti uiuouts used almost ovclusively iii 
this countiy aiG galvaiiomotois (118), which inahe then signals 
by moans of tho dchcctioiia of magiioUo nocdlos, pi oduoed hy tlio 
oleotiio cmiont 

These instiumonts aio of two foinis, tho hist, and most siniplo, 
consisting of one nee dlo "with its appendages *aud aoccssoiiCH, mi<l 
tho otlioi of two iiidcpondeiit medics, each acooinj>am<d by its 
own appendages 

rin SI van kiiuti I^sillImIVI 

180 This iiiatimucnt consists of a galvauoiucloi and a coinimt- 
tatoi, mounted in a case icsciubling in loim and si/o that ut an 
oi dinar y tablo time- piece 

Afiontnow of it is gi\on in hg 06 ("sol iii j) Ifll) On Iho 
upper pail IS a dial, in tho contio of which the indic ding net rile 
apxjcaia, lilto the hand of a olooK, hved upon an avis Its ]»hi.y 
to tho light and left is limited by two ivoiy studs lubcited nx tbe 
face of tho dial, a shoit difituiieo on each sido of its uppt i aim 

Tho handle w Inch woilcs tho oonimutatoi, also lived upon an 
avis, 13 piosentcd at tlio lowoi pait of tho case, undoi tho dm! 

Upion the dial axe cngiaxcd the Ictteis of iho alphabet, iho Ion 
numcials, and one oi two aihiUaiy symbols, undoi each ol wlnrh 
le cngiaved a moxk, mdi eating the motions of Iho ncedh , by 
which tho lettei oi figuio is expressed 

Tho galvanomotoi , constiuctcd as nlieady explained (liO), is 

attached to the hach of the dial, tho axis ot its luagiictio m * dlo 

passing tluoiigh the dial and eai lying tho indicating ncctllo in 
front 

The latter is also usually magnetic, its polos hoiug levoiHcd in 

thou dll eotion with i elation to those of tho inioiioi ncotllo, the 
10 
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offtnt of •which m, thiil Iho oiiiicnt ti aiismittcd tluoiigli the gal- 

vaTiomoici Imn a toncUnoj to doJloot both ncedlos la tlio same 

du( otioii ^L'ho ludiciitiiig needle, liowevoi, need not be magnetic 

H It bu HunuKiUly light, being lico fiom magnetism, it be 

otuiiul by tho tix.is to the light oi left ngamat the studs 

hy the dolli etions of the galvanomotiio needle which plaj ^ 

itliiu the coils ot tho gal\ auonietci, to which it la alwii'is 
^1111 ulUi 

ill < onnet tiou with the insti unicnt ihcio aio, ns usual, on alaium 
and a grtlvuiuo batlmy 

11 V tbo 1 umiuulutoi, tho oiuiont j)iadiicod by tho batteiy mn^ 
b(i tiaiisnutU'd upon tho lino-'wiio, oi suspended or lovoised in its 

dm el uni, aecmding to iho position given to tho handle If the 
hutuUo l)L "v 01 111 111, ns icpicttontcd in tho ilgiiie, tho ouiiout is sus- 
imidid, Iho amuigoimnt of iho eoininulatoi being then such as to 
< lit oU uU enminmufution heiwoon the battciy and tho Ime-wuo 
U tho uppi I nun of Iho liiuullo bo tuiiiod to the ngUt, the batteiy 
lU ho ( onuoi ted AMth the lino-wiic, on which accoidmgly tho 
nil lent Mill ho UansniiUetl Tt the iippox arm ho timicd to Iho 
loit, Iho batUiy Mill still lio connecUd with the liiiG*-wue, but 
V ilh it i poles icAOisod, so Unit tlio dnietion of tbo cm i out on iho 
Inn “Mill Mill be lovoised 

M ho II u ilmnioiil Imni ol lUc coinimitatoi , by which these changes 
(if ( oiiin t lion ttio made is ditloient fioin that ovplaiiied m (HI), 
hut tU(^ piiiif iplo js iho same, and tho \aiiation of the details aic 
uminpoi t ml 

*^1 o 1 0111] »i cl lend the piaoticiil opoiation of iho instiimient, wo 
iiii» to eoii'^idi 1 that mmilni instiumonts, with similai accossoiies, 
tiK III IK id atiiichof tho Htal ions, be tweon which dispatches aic 
lo ho luinHiniUed 'I'o loudti Iho ovplnnation moic clcai, lot s 
and s', llg (t 7 , ho tho two stations, o and o' tho dials, c and o' 



thn liinnlhs of the f oinmutnloi*:», and n and n' the gahanio 

hut I OUCH If it ho mi mull tl to send a dispatch fioin s' to a, the 

III III oi the (oinnmtatoi, < t ih left m its yei tical position, bo that 

no oiiiiisit can puHi lioiu tho batteij, u, to tho Imo-Mnie, t 

IX 
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"VTlicn tlic aim of o' is ■\oilual, no ciiiif I’l't * pnss fioin i»' to r , 
and oonseixiicnily iho noLdlo of o iviU lomiitii m tho a ml uni 
diicotioHj 111111011! dullcolioii It tlio nppt!! aim ol o' Ijo tin nod lo 
tlio iiglil, 7 j tlio ouiiont iioiu n', imssinjf r , m ill ttow tlunii#^h 

llio coil of tlio gnlvanoinetcr at s, and will cUili td tho ludtoaiiiij^ 
noodle to tlio iig^lxt, so that it will loan upon tlio ii^^lit hand stud| ii 
If o' ho then tiiinod hack to tlio voitionl dncotion, llio ouiiint 
will bo siisjjondtd, and tho noodle at s aviH lituin to the junnt fi 
If tlio upj)or ai in of c' bo then turned to tlio hit, /, tlio eniiuit 
will bo again ti ansm it ted upon tho lino-i% mh r, Imt in a dim lion 
coniiaij to its foimoi coin sc, and thus 

T anoinetoi at s, in a eontiaiy duLotion, the neidlo, nhioJi nn i 
bofoio dollcctcd to llio light hand bind, will now be di (h otid to 
tho loft hand stud, T 

'llnis, ifc apiioais^ that a 0001 d mg as tho iippoi aim ot 0' is imm d 
to tho light 01 loft, 01 placed in tho MiiLioal iiosition, Iho lUidh 
on tho dial nt s, is also tinned to iheii^iht 01 loft, 01 phimdiii 
tho voitioal position 

111 a woid, whato\or position is gnon to tho Imndlo of tho t mn- 
mutntoi at s', a 0011c spoil ding j)03ition i» fiHsiimod h^ tho iiulieiil** 
mg noodle at s, and those ohaiigos of position of the indn utiiiiiiV 
needle at s, aio ahsoliitolj biiiiultanocmw iMtli the ohaug< s i>t 
position of tho handle of tho cominntatoi at s' 

Thomannor of ovpiobsing tho loltois atitl hgiiioH, is hy iiialvin^ 
lopoatod do/lcotions of tho noedio light and kit, miihing ilhIkhI 
panso at tho ond of each Icttoi signal 'I hus two dolhtdions to 
tho loft oxincss A , Ihiee, n, foui, c, wliilo one injuchsoh thn 
completion of a woid One to the iiglit c spiossos m , tiso, n , 
throo, o, and fom, r In tho same inaiimi, i is • spnssid la 
fom defie et ions, w Inch aio, snecossivoly, iij^lit, li ft, light, and h It 

As theso signs aio pnioly aihitiaij , uiid may ho ohaiigt d m 
ovciy mdopondont tolegiaph, it is not ncot ssaiy Inio to not ion 
them fiufchei 


Besides tho signals which expioss letloi h mid tlgnu s, it is ui^nitl 
to ndoiit othoia to oxpioss "woids 01 pin uses of Miy liii|Uint 
ocouiicnco, such ns, clo^T^t uniJoi BiiUHl ^ I undo} Hltaul y 7V(nty tfo 

Oily } epeaty «X,o 

It IS usual, though not nooosaaij, foi tho agoiit \sht> hcjiuIh (I 
dispatch, to pass tho ouiioiit thiongh lus own iiintiumt nl, so (hut 
Ins indicating needle shows exactly tho nniuo dofli otions as tho 
mdientmg noodlo of tho station ho addtossis Dius, when «' 
addi esses s, his own iiidioatuig noodlo, o', speaks aw well ns Lhif 
indicator, o, of tho station, 8 


All that has been stitod in (111) ei sof^ of the tiaiisiniHsioii of 
iho saniD despatch lluongh a Boiies of stations, ol oiitlnig oil tho 
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tianHiniHHion fioin all ataiioiis exaciit that to wliioli it is oxolusivoly 
lulili osHi-tl, ol tlitj usH of tlu alui uiii, ^ is apiilicable, 'witliout any 
impoiUiiil mo (I i lie all ou to thia fbiiiiof lolcgiayluc in&tx luneiit 

jin iiouiai KiiTjTi iTTioiurit, 

IHl 'ihiHia iiolhuif^ moio than two sinj^lo iiecdlo lolegiaplis, 

snail u i liuH 1» in juhI t xpUum d, mounted m Uio hamo caso, tliou 
iuthcatiii)jf iiocdlts pluyinjk bkIo by sido upon tlic wvnio dial, and 
tlio biuidb H of Hull oonimulaiins placed bo that they can ho con- 
\onii nllj woikcd at llio hamo time, bj the light and loft hand of 
tliu tehgiaphu a^,iiit I'aeK instiuinLut is allogcthcx iiidc" 
|HiKhui ul the ollioi, ha\nig Bopmilo acecsBoiiea, and tiausmit- 
l mg its miiiinl upon a Hopaiato liuo-wiic 

'1 ho piin»Oho ol this fuiin of msUuintni ib moicly to aeccleiato 
ihe lianiimiHHion of dihpaltheB, hy onabliug the agent to piodneo 
ilio Hignals e\piiHHing lettois and hguioa in moio iaY»id succch 
aion In tho Binglo instnnui nt theio iiio only tiio Bigns niado by 
oin di ill ( tioii oi ilio iieidli s, \i/ , a delleetion to thought ajid one 
to the U ft lu the doulih* iiiBUiiimiit Iheio aio ct(/ht such Bigns, 
^ 1 / , two M ilh taoh neeiUe, as in Iho hingle insliumoiit, ajid loui 
obtiiuii d hy i oinhmmg the deilectioiiH of the tiio needles IThns, 
il t) ovpiLns tho position lit the iii cdlo ’Without delleoiion, a 
light hand, and t a hdt hand delleotioii, and u tho light hand, 
and J iho lilt hand luedlo, tho following eight eigmils nm> ho 
made iii the time ol a Binglo motion of eilhei needle 



Wiih a Hinglo necdlo two diflociions ran only inako fom eignals, 
t t t f Ilf } ff 1 1 lint with two nei dloa, ilicso being oomlnued 
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fiinglo (loficclioils Ul|(t \M(]| 4{lt)j oHit I* t) f I V tvf 

tlurciciifc uin Ik olHiumd (linn nt* t nttn a ni Im t ]% \\\\ 

Uttoi^ nnd iuiinoial% ( iinh hnn<, in ttu inni m ■ > 4 U\ 

two (loilootion«> oi a in < dir 

A fioiit ^low nf n (lotiblo ta ullu (i 1 < |l i i{d) i f hhj in h ttS 

(^ol m* \) 177) 

Tllo small oiihO ul lln lap (iiiUnint Hit alutiiin ntid lh null 
Imullo tit ih(« hide »1 1 i 1 nlln < i>titiitiitii(<ii li> tlm 

nniuit m tmuod on uiid oil Ihi nhnuni 'Mt> tunlio; li tndli i 

appeal in fiunl nii tho ( nj |Il< Mniitiuit itm , j i diufi 

till oha lilacs of dudlnai i>i tin (iiiiiMilif iiticl \i 1 n n iiiiImi* ■) I • llit 
ii^lii 01 l(,lti tho luullis iiolid till li\ llti {i 11(11 ii l)Ki 

position 


I Ki M H Mill i [ r n Ni! \ j*n 

182 "Wlion Iho cstublislunniit ol linoi ni iliilnn t ! f ijilu 

TiVas pioposrd 111 I'laini*, tlm oldnuml (1 Jt j lapfi mu aiiri li nt Imn 

ioi moio tliaii luill acoiduiVj lU oju'iulnni riml tnntml » ibpiiJ 

inont in tho pubho udiiimmliutum ni nanath 1 ihh imp 1 1 till I , 

tmploynig an o\lonsuo hudj ol ti/i n(i» <li ipi 1 tl (In iiH 1 j ue (liii 

countiv'j most of whoiu Woio apt in «ll nt (ul tnul ttn ih<! d (ni 
till) basilic ss 

Jho toniinissiQii ftppoiuttd 1 )\ Hn ^^nvi t iinn til iti|itiii(i thui (la 

Ucotio-telcfyiaphioiiiMiiiimiilsHlionldt vlilbil (Ik nime im >»1 n 

Jifld Ijceii aluadj imidiu (Imt'aM ol (hti ttOiini U Im.i ip)i 

liio old telcfjuijjh oansHUd ol n limr nhaif. lit liin^ n u Cjn, 

called nicgulatoi, to tho tvlmutln i oi nhnOi shnt^ i bu , 

1 /, oalicd luclieatoi'ni ivdo lUtaubKl )ii piin oi pitnii, i- ihof 
each mmcaloi wa*. oiipiiblo ol on il i inud, ni a 1 1 tu iKi 

any desued anglo wilh tho loi^iilatoi 



I il mi 
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fuillici mull 1 plied, lij’ giMu^ io Iho icgulatoi iHell a luoiiou 
round its ooixtie, so that it uiijjjlil at i\ill assuino the hoii/ontal oi 
YDitical position, oi imi^hi take mi intermediate diicction 

In tiansfc mug thib system of sipiiaU to the olcoliio telegiaph, 
the legulatoi is supposed to ho placed i>eimancntly hoii/ontal, 
and Iho two indicatois to ho cupahlo of iccoia nig anj of the eight 
positions hoio explained 

183 Tho tolcgiaph cont lived hy M Ihcguot, to oxhilut such a 
system of signals, touftists, like the double iiccdlo tologiaph, of 
two distinoi and poi fcotly sinulai instiumouts, ono foi oaoh of tho 
indicatois 3^1icy aio inoimted side by side i\ith then ncccisoiios 
in the saino case, at a distance npait suiUoiont to allow tho indi- 
catois io ie\ol\o without mutual obstiuetion, ami sufilcieiitly noai 
each othoi to allow the samo poison to woik both at the saiuo 
tiino with his light and loft hand 

3*ach instinmout consists of an iiidioaling ajipaiatus and a coni- 

inutaioi 

If s and bo tno stations, het-woen which dispatches aio luius- 
imttcd, tho coininutatoi at s moics tho ludicatoi at s', and tho 
coiuinutaloi at s' moves tho indicatoi at s 

A view of tho indicating appaiatus is given an ilg 70 Tho 
two mdioatois axe Jdxed. upon axes placed lu tho same hoii/onial 

Ik TO 



lino upon iho dial TliCfoO axes, jiassing Uuough tho dial, caiiv 
behind it iMO oscaxJoiiK lit wheels, ■s\hich aio couii oiled by t\io 
anohoxs, as doHOiihcd m 101 These anchoia aio moved hy tlio 
amintuics of two oleolio-magncls, fioni uluoh they loccivo ^ihia- 
tioiis, liKo those of a ptndulum Tho eacaxjeineni wheels aio 
imxiolled by tlio foioo of t\so nmm-sxnings, iiansimtted to them by 
two Bumlai tiains of olook-woik* 


10 
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TllUH, foi Olicll 1)1 (lui lllulltil, lli( iinht il^n in »1 » ( ni It 

mcition foiuaitl* and m tlio t (^1411 rui ul Ji i\ i' « li ttu]\ 

ioiiL tcctU (it c 4U11I disfniiM I, uiiii t iMiipli f« 1 1 V uliit ii»ii III f}i 1 

wlioc'ln lutiHt cauHit tho nuhi ilni i Ui 11 < mtipti 1* t« 

dittlinoi motion It pioihici d ll^ llh lion rlii juo In j 

to Iho (vud tho loin Eo tin |i It 

a 1 o\ oliitioii ul I )i( It ol t In in 411 111.1 lit .llniilot, 

onuh of tho inclniiEoiH (al^t 1 ik 1 < (In o )it j* t(n»n 

1 ( r^niicd 111 fho inoposi (I Htmi 1)1 if iial . tuni tint lit iinitnm 
of tlio lildtiaUni uio |^o\niiuil 1 »> (In itinlnn , t)i 1 nf tJ 
mi( lioi^ 1)V tilt at tihil in ( oE {)n 1 1 * t ( 1 1 ni t in 1 < ^ 1 1 1 ntnl I It * < 

of tho clootiooiinif^Tii 1 4 l)> 11)0 >iin 1 1 * is< ]inl ntim mI rh thtlii 

oiii 111 , it iollou It thiii il il tan hi 1 udI r is 1 <l I inil 1 oiinitit tl o 1 Jit 
Olio of tho alatioitH Hhiill |^o\ t Ui Dm ]»)] aittintnl Mi< at 

tlio oil 101, thoy 's\ ill iU‘i i 4 f^OM I u t Iin iiinl not al tin Ml In tt a I 

lit that otlici ^t niton 

At tho 144101 coinnm, Ufylif ami h II oj On fiaiif til tin t » , ati 

two dials, ui tho coiiiui oi islmh an ums, sshuh ml, svJn »i faund, 
upon tho apt uif^H -wh loll dmw hiu h Dm iMinafun* tin fu*, 
i Ic otio-iiia^iK ts, tmdmat llii'in Ui^n lui tin 11 mljn iTiniit m nr 

IJCiidt d by chiiiiiH '^I'ho npiiu^^rt an mtiiil m i*hi\til^ m t ndm 
as Uio keys aio liiintd in tho oiiii (liitilioii ni ihn ulh* 1 

Uudci tlio ludic atiiif^ ai )iiH uio tsso avi i with |n iii 1 ml h\ 

iihioUtlio tss 0 H) sloins of ilo(h»Mo)K uin In isntind ujv \%hnh ij 
doiio by Iho siitiu hi jh 
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OXIAPTEli VIII 

131 Voi m of commutator of Prencli stats telegraph — 183 Its opoifttioii 

lS<i Motlioil of soiKlitig and iccoi'vrng ci despatch -^187 Batter re a 

188 Vr on oh railway tolcgiaph ' — ^1S9 French railway port ahle tele- 
gb vph — 10 Q Gentian railway telegraph — 191 Siemens instrument 

iMiiDNi k’s Musi-ujt 01 Soiy ici o I? 
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THE ELEOTRIO TEMaHAPII 


- — ^103 Ita uiodo of opciation — f.03 How oiioifi ato coiioet^ij ^ — 10< 
Exilian A tion of tlio mt-ehAmsm — 105 Comimi ihou with tlio Pron^li 
tolegiapli — 105 Indicfttingjiiocliftiuam — 107 Siinphoity giuifor thin 
tho Fionoh iiiBtiuraent — 108 ItGciuiica j^icatei nitciisiiy ol ciujvut — 

190 Belgian, lailway tolegiaph — ^200 Befocts imputed to tlio treuLh 
and Gtoiiimn. lubtinmont 

181 Xt lonirtin*!, thoiofoio, to show tlio innniiei m wJucli tho 
piilsattoiia of iho oiiiicnt aio govomod Ly tho oommutatox. 

Otio of the eoiumutatois la lepiosoiittd iri. lig 71 
Tho Imndlo JC i*? fivod upon an aviA winch turns m tlio ooiiiio of 
a Bxod diBo jd, tho odgo of whioh la divided into eight equal paxts 

by small notches A -shoit pin 
71 piojeots fiom tho haudlo whioh 

falls siiocossivolj into those 
notohos, hut which enii ho ^vtth- 
diown fiom them wlion it is rc- 
qitiicd to tiiin it On tho loniolo 
Olid of thig a’vis a diso is fixed, 
whioli till ns with it, XII the faco of 
ivliioh a equal o gioovo is cut, 
loimded at tho ooinoia, in which 
a xnn piojoctiiig fioiii a shoifc 
loYOi 1 1ft moved This lei ei t is 
fivod on tho avis c o, upon fcho 
otlui end of which is fixed Iho 
loYoi T, iho lowoi end of whicli 
caiiicft a Biiiall picco of metal f , 
which, when tho lovoi vihiatcs 
iiglit and loft, IS thiown altci- 

Tiatoly n gainst tho eontact~i>n!0cs 
K and Is.' 

Supposing that tho eommutotoi 
ifl placed at tho station s, Iho 
Imc-iMio which comes fieni tho 
station h' cntoiB tho foot, and is 
hold tlioio hv a tightening soiow A This wiio is lu motoHio coii- 
neotion, thiough tho pillai^ with tho lovoi t, and consoqueuUy 
with tho pieoG of motal at its lowci ond, which oeciTiatos hcfcweon 
the contact “ineoe 9 k and e' Thispieeo of metal, may llioiofoio 
be oousideiod as virtimlly tho oxticmity of the coiidnotiiig ivno 
between tho stations s and s' 

Attached, m like mannoi, by tightomng-soi ows, to tho t\io 
oontaot~piccc3 E and k' aio two wiios, ono of which is oonnootcA 
Tinth tliohattoiy, and tho otlioi ivith ono ond of tho eoil-wiio of 
the ole otio -magnet, in the mdiealmg instiuinont of tho station s 
13 
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Tho olhoi ond of this coil-wiio is ciihoi oonticoted with, tho liiio- 
Trtiio Avlnch pioceodfJ to llio ftuocecdmg" alatioii, oi with tho oaith, 
at tlio option of tho ngoiit, a eomimitaloi lioing pioMdcd by ■which 
Ihifi ohiingo of diiootion may bo mad<s 

Ijct iis hco, then, m "what inannei tlio ngoiil at s, xnoTidcd 
'\^ ith Huoh a oommutatoi , can go\ oin tho motion of an mdicatoi nt h* 
'J'ho airangomont of tho appaiatiii is siioh, that when tho handle 
of tho eonnmitaloi i s pi e b onto d vcitio ally iipwai els, asiopfosonicd 
in tho Jigiiio, tho pm being in tho highest notch, tho lovoi x 
X>iOHsos against the contaot- piece k 

Jjot tho highest notoh bo supposed to ho niimboicd 1, and tho 
othois piocecdmg lonnd tho cliso, in iho duection of tho motion of 
tho hand of a clock, bonnmboiodsueaessivoly 2, 3, 4, 0, 0, 7, and 8 
It imist bo loinemboicd, that at tho othci station, s', theio is 
anothei eoininiilatoi picoisoly siimlai, tho GoiieH^iondiiig points of 
which wo shall ovpicss by tho Ictiois st', n', ii', Ao 

Ijot lift seo, thou, how Iho agent at fs, hy moving lound tho 
liandlo ar lioiii noloh to notch, can govern tho motion of tho indi- 
cator at s' 

'L'lie eomimitaioi and uulicaloi at tho station s', whon not 
cmxiloyod in tlio li nnsimssioii of adcsxiatoh, uio i>laecdioBX)octivclx 
with tho aim M', having its xnu m tho notoh 1', and tho hand of 
tho iiulioatoi diiooted ^oltloaUy u^nvaids 

180 'fho aim m being, as loxuesontod in tho Agmo, m iho 
notch 1, lot it bo moved to tho notch 2 Tho lover r* being moved 
to tho light, tho xncco 9 'will ho thiown niion Eomg then in 
coimeolion with tho batter y-wiio, iho ouircnt will jmss by 9 and 
T to A, and tlitneo by tho Ixno-wiio to tho con capon ding xiomt \f 
of tho conmuitaloi at Iho station s', and ihonoe Ihioiigh tho xnllai 
to tho l(\oi Ji and Iho xwooo a' lint smeo, as has been just 
( Vx>lamod, m* is m tho notoh 1', Iho x^oco 9 ' must rest against K 
T'ho ouiiont, thciofoio, ai living at this xioiiil, ■^\ill imss iiom K hy 
tlio WHO to tho ooil of the clcctio-inagnot at s', to which it will 
imxiait inagiictiBin, so that it will atliaot iho aimatnio, and moves 
iho anolioi of tho csoapomont, so ns to make tho andioatoi iiiovo 
from the vortical xl 0 ^ltlon do® m Iho dnootion of iho hand oi a 
clock 

If tho liandlo m bo no’w moved from notoh 2 to notch 3, tho lover 
I. will bo tluoi\n back to iv, and tho contact 'v\ith Svf bomg biokoiij 
tho oiiiiont will bo Busx) ended, and tho olootio-mngnct at s' losing 
its xicwoi, tho aimatiuo will loooil from it by iho aolioir of tho 
sxniiig (117) and tho anolioi of tlio CBoapomoni bomg again 
moved, tho indicaloi will bo advanced throngh anolhoi anglo ot 
dC", and AX ill ho then lu tho hoii/oiilal x'^osiiiou pointing to iho 

light 



Ttni lltiMiTIMt’ rMJUHVi’lf 

Ii\ lilu iii«\ ln' rt ^\1 hh flu muh >i ltlTno^|{1 

fiym tho iiotoli li f'l tliti noti'li t, n»< >»' ihiimjI 

Jiom Iho lioi i/oiUiil lJf>+itn‘H !»► »**“' "^1' iimlu' mi iini 1i> 

^Mt}! if** (n jf imil dim tiiiii, CM ^sliiit m Oit i iim , lUi t)ii 

jiositioii III if Ilf mid jmuif iliiiitl^ (lii\\n\vuiilfi 

Without piusiiiiiM fill* * \[»liintilitni Inilhti, it n ill It* * i 
hGO that Ihu HiK’fw *4iv<t |n» itmii * imiitiimI )*% Iht Imiid **1 tin 
jiitlicntoi lit s* ( i>i iiMjiimd «Hh (lut ** f iitii to Ihi jiiiii yt oi fin 

OOllllllllttifot lit ** 

Wo lull 0 hoiC' o\}>]iil11i <MUo liH t(»n nt oiii r ithMiMif ilul ii( < ti|ii*ji 

ono intlicmfoj nth' 'Jlic* not ton of tin t>t1ii i i mMUJiiljtloi tt( i iijtim 

tho t>(h<i nnlniifoi of h iHj>n until flu i uin It imi I hi niith t 
stood, thiit tlio til 4) uiinniutaloi I II t t im 4 onin < t* d n ii h * * ji*)] {il* 
and nido^xJTith nt Jirit'-’MiM *, uto tupjiliitl ivitti tiptnif* innl inti* 
poiiilont ImlloiUHi and ail njtmi m pniali ami irnh jn iid* at ni4tii>atm 
at ^ ho 1 if^hi-liatid t ntinattltif oi at * i i mtnt ntf r| iiilh ih* 
iig1ii~litiud nntioiifm ut and tlm It H'-hand 1 4 niniiif oltn Midi tht* 
lelt-lmiul indioatoi 

Vioiii M hat lias l>i(>n o\|dain44l, th4« pEtn i m ■ i an, imhiII 

foi 30C0U 111^ as (oi iiaiLnTiiidin;^ tt ih ijtahli Mil) in ninh i iititif 

In tho iooo}>tiou ol ii dt iiudih, Hit a;;;fti( lia * 4 mt\ lu |il*ii o tin 
liandlo ol Ina ooninitif a(t>t in iitdith I, tiiid (<1 ai i dial ht t iininai* i 
IB ^oitioal j\fl 4 n dial hit hat t»iili hi iih tii< dn mn « t i\t> 
iitUttuh H tiRsuiiKal h^ Hu I no jiidiiuitm i 11)1011 dn rlmt Indmi' liiui, 
and to wi tit) doll n dio Ji If i>i 4 (In I tmi 1 1 i *i\ • ti 4 xjn* < 

iSnuothis ioiiitoT ftli^jafdi (M 1 1) 11 4 iiliih *tt m** ntH 

oioni ioi iho al|)hahid, and 10 (m tin iiniin ia| 1, tlniiMtii M if ji i 
disposahlo foi iihiidKMni nt 4, am h a 1 ai lltthh n, wnid * ninl phi i ji 4 
of most fioc^iiciif ootaiiioiii I* 

187 'iho hattio v 4'm|ih)>iil in iitnhin^ tin a tilii i i)» 1 i i 1 1 at 

picsont luvftimhlj that of Dunnl (TJ) I ‘a hattui 

( 31 ) ii ay iisod at oliud atatioiifi, ii In i at |miii 1 1 nt nlli n 1 1 4)^1111 4 d, 
Init thiB has now hcoii diHtsmlnnii d 

UetMCon tho pnml K and tho had 4*11 (data 4I, li\ 

Mtiins of ivhioli tho itf^onl oau hiin^ infit aidion a j ni h rt 

miinhoi of Uio |>aiis (tonipoaliif^ dm 1ititf4ii, an n t frt )ii4>{Mntion (In 
lioivoi to tho ilialaimo IomIiktIi dm oiuitni i » tn Ih^ luimmutUd^ m 
lo tho losistiuKo ]( laa^ hiiAo (<i 0^4 itmiit* 

A poispootii o ^ loMr of dm t4 It jijiindun nn Iriiinoiit^ nhiiM uii dm 

ivo iiulioaioi s and tiio aominiUatoi i, m Ihi ii iistui 

IS given milt 72(^4>l hi p 1(M) 

iiirMv^^ iM 1 (lit M'li 

188 * Tho iclogitiiihs Mhmh 00m o> htloiaoi iimds In 04>ii\rim 

Uoml aiguals, hko duiso (hsoiilitd almio, iof|iifio n afa/l nf ii{‘t‘nfH 



FREKail liAILWlY TULEaRAPIT 


oiifynged in tlieii management, as ho haA o been specially msti noted 
and piactiscd, asAVcllm Avoikiug the iiisti amenta as in. inteipietmg 
thou signs That this is deomod a mattei of gieafc piaotionl 
impoitaiiLO in tclogiapluo economy is manifested, by tlio fact 
alioady montioncd, thatthoI*'ieiich gOAOinniont, bofoic it icaolved 
to establish the olcotiio tolegiaph, caiiaed iiiatiumonts, on the new 
piinciplo, to bo coiisti noted, by Avluoh Iho snino sjstom of symbols 

could bo lifted as tliai ivhioh had been piovioiisly adopted m the 
scmaplioic 

NcAOiUiolcss, in cases Iiko that of a syatoin of tolegiaphs in 
Avhioh not only the hiisiiiess of the state, but that of tho public, is 
to bo liaiiftaolcd, and ivhoio, thoiofoio, a peimanent stalF is 
employed OA.ohisi\oly in llio manngcineut of tbo appaiatiis, no 
\eiy SOI ions dillioiiUy can bo encountoicd, oven if the necessity ot 
having a now telcgiapluo a ocabulniy is imposed upon tlieso agents 

1*01 a shoit tnno tho soiaico aviII bo sIoaa, and loss satisfaotoi'y, 
but the inconveniLiico is lompoiaiy, and constant pi notice m the 
manipulation of tho npp mains, and m tho intoipictalion of tho 
signs, AvliaioAOt they may be, leiidcis the agents suflioicntly 

0 A-poi t 

Tho case IS difleiont AVith teloginphs u&ed, not foi state oi com- 
moLoinl pill poses, but o's.oliisiA ely foi lailway busxuo&s Tho 
tolegiapliB even of piineipal lailway stations, end still less those 
ot sccondaiy stations, aio not in that constant acquisition, ami 
conhctiuciitly do not occupy a pGimaiiont and ovolusivo class 
agents tl’hoy nie managed by any poisons Airho happen to bo 
employed in tho lospeotivo ofdeos by tho station-mnbtois, oloiks, 
lailAvay police, guaitls, oi, in slioit, by any lailwny agent Avho 
may hapiion to bo at hand IjToAV it is evidont that telegraijhio 
insti lunonis, tho use of Avhicli Avoiild loqnuc special ms ti notions, 
and imioh picvious piaotico, Avould not ansAvei suoh a pniposo 

'Llicso considei ations haie piovailod, Avitli tlio admiiiistiations 
of tho lines of i ailAvay in all pm ts of tho continent, and have led 
them to adopt Iclegiaphio instiumcnls Avhich satisfy tlio conditions 
OA-plamed ahoAO, nioio completely than do iho appaiatiis Avhioh 
have been adoxitod foi stato and public coinmimicationa 

in geneial tho inilway tolegiaphs aio of the class called “ lotloi 

01 alidiabotio telcgiaphft ” Tho agent Avho tianaimts a mossago is 
supplied AVith n hand Avhicli ittOA'’cs upon a dial, loimd Avhioh tho 
loUeis of Iho alphabet aio ongia\cd, as axo the hoiiis round iho 
dial of a clock At the fttation to Avhioh tho message is sent, thoio 
18 n Bimilni dial, having upon it a similai hand, and the incohanism 
IS so c outlived that, Avlien pi op oily adjusted, the tAvo hands must 
111 AA ays point to tho same lottoi Thus, if tho agent Bonding tho 
mo a sago tuins tho hand to tho Icitci at upon the dial bo foie him, 
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the Imud upon the dial at tlio station to wliiolt the inosHafyo is 
^vill also turn to the lottoi 3^r, and in this way, byiuoioly dm 
tliG iLaiid Slice essivoly to tlie Icttcis of a ivoid, pausing a liLlta 
while at eaoli lettei the woid. will ho spoiled to tho H/^tiit iit tho 
distant station 




All alphabetic tolegi aplis, whato\oi ho thou foim oi consllin*- 

tion, com &y tho eominiimoafcions m tins inannoi 

The Pronoh railway tolcg'i.axdi is in its j)imoiiilo idoiitioal with 
tho state telegiflj)h Tho intliealoi in the latlci iiialvos a t oiiijih t«' 
ie\olutioii by eight Bueoossi\o sloxis, moving iii euoli slop tlnc»ngh 
an angle of 4o® If tho alpliahei consisted ol only oighfc lotfi i s, 
this would at once bceoiiio nil aljihahciio ioltgiiixih hy llvnij^ tho 
indicatoi in tho centio of a dial iixioii wluoli, at ccxuul diHlntui i 
asnndei, tho eight lettei s ato oiigiavcd Ihit siiieo tho Tuiiuli 
aliihahet consists of 2o lottoi s, and sinoean additional sign is loin id 
eonvcniont, tho dial is divided into 20 equal nios mstoiul ol < igtili 
and the mdicD4;oi makes a couipDloto i evolution by 2(J equal uiotioiiH, 

at tho tenmnation of these motions i osx>oo lively xi^uiting. to tho 
letters engi aved uxion the dial 

Tp acconiiilish this, the osoaponiont wheel is oonstiuntul with 
13 teeth instead of 4, the gioovo iqioii tho nioveahlo d iso of tin 
comnmtatoi has 13 siimous undulations instead ol 4 aidiH viib 
lounded comeis, and the fixed disc upon which tho lumdlo ol Ihc 
commutatoi mo\ es, has 2Q notches uistoad of 8 

The grooved disc, by the motion, of wliioli llio oseillaticniR light 
and left are iiupaited to tlio Icici wluoh makes and bieiika ihw 
commotion with the hatteiy, is fixed immediately belund tho 
notched disc, and tho suiiious gioovo has iho foim lopiosontod iii 
“S °lj *iiid acts upon the 1g\ ci m tho maiuiei ilo&oiibcd iii l.H 
Ihe eommntatoi, with its api>ondagcs, is lopiosoiilcd in ilg 7d 
Iho flx.cd ^ htt, at Its odso 28 nolohcs, into wliioli llnj t.ui 
projeotmg from tJio Imndlo &U,. os m the state Iclcoiuth 

ft om o hf 0 *®““ “®’ on tho ontsido, tho lunuliws 

ftom 0 to 2o, and on tho insiOo tho 26 loltois (W hoing oiiul lid, 

Sa™rtlo“ I langnago). tho 20 lU pi 


114 l) 


ThJlevct S*o<»o tho ilvtd d.so 

p and is o™dv oontaot-pisoos, 

U- r, is exactly tlio same as that dosoiibod m 13d 


in 184 


and 
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tlio handlois oaiiicd loimd tho fixed dial, the movenblo dial holund 
IS oaiiied louiid it 

Upou tho xippoi x>n'i.t of tho hoaid oairying tho dial nio plaood 
two BXix>pl*>iiioiitflry oomiuuiatois, Xt and t', tho hands ol whioli 
jilny 11X1011 tho ooiitaot-xnooca, s, s, i , and s', s', x.', as tvcII as upon 
ail oblong iilato of metal, iiiion win oh the woids ** CoMiattNioAXioir 
Dim Oil aio engiavod 

Tho term mala o and / ooimmimealo i\ith tlio cox>x^oi and zmo 
oiida of tho battoiy, oi xvhat la tho flimo, iMth its x>osttivo and 


I’ig 73 



nogati\o x^olo** j comimmioatcs ivith tho Giiith Tho oontaot 
pie cos B s' aio oonncolcd with olaiums, 3i itmth tho indioaioiB, 
and tho axes of tho aims t i' with tho lmc“^\ucs Tlio dotted 
linos indioato Uio positions of Blips of inolal inlaid in tho bciolc of 
tho fiamo, hy which tho eoveial moiallio 

connootion ono with anothoi 

Aftei tho gonoial oxxdanation of tlio mmmoi inwliioU tlio coin so 
of tho oimonfc la m all cases govoined, xL will not bo ncoessaiy 
hoio to explain tlio axiplxontion of thcao com mill aling apxmxatua, 
which aio nothing nioio than xiaiUoulax aiixfiications of tho goneial 
Xiiinoixilo so fully doTolopod in lit 

A xicisxiootiYO view of tho comnmtatoi and ludicaUng ax>iiaiatus 
mounted in tho Haino case, is given m fig 71 (p 17) 'Xko com- 
miilatoi la hxed upon a lioii/ontal doak, that hemg tho moat 
convouiont position foi its easy and laxnd mamxmlalion Tho 

sa 
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mdioatort "wlnoh poiiesponds ’with it iii loiiu, is placed lil^o tlio 
dial of a olooh in fioiit ofa "v cifcieal ease 
If wo suppose the oommutatoi (/ig 73) at the station and the 
ladicatoi at tlio ami of llio oommutatoi and tliat of tho indi- 
catoi hoing npoti tho luaik aiij motion ot tlio loiiiiGi anado nn 
tliG dnoctioii of tho hand ot a olook, ’Will pi od tioo a colic spending 
motion of tho hand of the lattoi, so that whatovci Icttoi oi 
xtiimhci tho one paints to, the ofchei wall at tho same lime 
point to 

By this moans tho agent at s may spoil woid aftoi woid to tho 
agent at s' 

Thoio aio ’waiioua con\cntionnl signs, mado hy two ox moio 
complcto tiuiis of tho haiullo of the comnmtatoi , which, hcing 
ttltogethoi aibitiaij , and matters of local oon’^rcnicnco, need not bo 
noticed hcio 

It 13 found tliat niodciately woll-piaotiscd hands can ti an sin it 
’With this instiumont forty lotteis pci mmiito, ’while tho incn>t 
oxpoifc can soud as “many na si’s.ty 

A side view of tho whecl-’ivoik and clootio-ningnot, i , of tho 
indicating appaintus is given in fig 76 

Xiio ai matin e, I, ib alternately atti acted and dismissed hy ’tlie 


IJff 75 




magnet, acted on hy tlio pulsations of tho ouirout, and iiupaita 

tins mption to tho escapement at p, hj ’winch tho hand a of tho 

indioatoi is advanced from lettci to let tea upon tho dial, so that 

the niotion. of tho hand a. at the station shall coiiespond e‘x:actly’ 

with that of the hand ot the commutator at tho station s* 

24 ^ 
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189 The iolcgiaph which is i epi c<5ontc<l iii flg 71 is a poi table 
fologiaph constiiiclccl foi the hienoh ituUvavs by It Bicguot 
This iiiatiuniGiil, la size and aiiaiigoinont, is adapted lo bo canned 
la tlio gunitVs van in>ou tlio tiam, so thaij in enso of accident, it 
may bo immediatelj pnt in connection is itli tlio Imo-wiios, and 
notioo of tho ououmstauco may bo instantly ti aiismittcd to thetn o 
st itions between which tho acf idoiit has talcen place 

Poitablo mstiiiinents foi a hlco pin pose have heon consU noted 
HI England and olso'whoio 

Tlio appaiatiis consists of a stout oakon ease, containing in tlio 
lowoi pait, n n, a Daniel* a battciy ot 18 pans, a commutatoi, ai, 
and an indicating appaiatns, n A. small gal\anometoi is placed 
at o, to show tho o^-istonco and Xoroo of tho cm lent, and a small 
olcotio-magnot, i< r 

Tho dimonsions of tho instiumcnt aio indicated on tho jftguie 
"VVlioii not in use tho toj), c attached by liingos to the oasoj can 
bo turned doivn o\ci tho commutatoi and mdicntoi, so as to close 
tho on tlio appaiatns 

A long lod of metal loiininatccl lu a ooppoi hook, is piovidod, 
by winch tho end of tho coil J can bo put in connootion with tho 
liiio-iMic, tho end of tho coil i boing init in conneotion iMth tho 
eaitli by means of a wno teimmating m a small non iiodgo^ 
Avlnch IS dm on with a liammoi into tho joint boiwoou in o of Uio 
lails 

To ovplam tho iiiannoi ot applying this niipniatus, lot tia 
Biipiioso an acoidoiit to liapiion boti\ccn tho stations s and s', and 
consequently tho tiaiu to ho stopped Tlio giiaid lakes out tho 
poitablo telogiaph, and inismg its oo%ox o Oj ho inits tlio who of 
T m connection with the lme**wiie, and that of c within a joint oi 
tho lails, in tho mnmioi desoiibcd above IIo thou makes ono oi 
ino eoinploto tin ns of tho handle ic of hia oonimiilatoi , obseiving 
whothoi tho galvanoincli 10 iiccillo a la defleolod Xf it is, ho 
knows that lio has tianfamitted a ouiicnl to tho 3 mo wncs This 
Giuioiit divides itsolf at tho hook, and a pait goes to each of tho 
stations s and s', at caoh of which it iings tho alaiiiin Altoi n 
shoit intoival a om lent is liansnnttcd back fiom oiio oi otlici of 
tho slnlioiis, ilio aiiival of which la indicated by tho dolleotlon ol 
ilio gaU anomoli lo noodl o, o T ho gii ai d thou in foi ms tho fitn tions , 
ono Ol both, of tho accident, its place, tho natiuo of tho aid ho 
loquiics, Ac 

In conipai mg this iMtli tho state telogiaph, it must not ho 
foi gotten that whilo this icquiios only ono conduotmg wuo, tho 
slato telogiaph ictpiiioa two In fact, tho l*"ionoh state tolcgiapli, 
like the English double* nocdlo telogiaph, is iii lenlity two lude- 

liondoiit lolcgxaphs, wliosc signals aio combined foi ihopuiposoof 

*26 



TJIK ELEOTRIO raLEORAPII* 


obtaiumg' gioatoi coleiity of coinmunioation bj moans of agieatex 
vaiiety of signals 


Gi B vm\ xPLUoxiArir 

1*10, Tlio telcgiapliio apjmatua used foi tlio soivxco of tho 
riuasian xailxy^ays, and foi most of tlioso oi tho Goimaii slates, is 
one foi “whioli a j)Ei.tout was obtamocl bj M feiomons, of Ucihu 

191 Tins appaiatiis consists of an iiulioatiiig dial suiioiiiided 
by tbo alphabet, ii2)oii which a hand ino\os, sunilai in foim nml 
ovtorual ajijjeaianeo to tho inch o a ting dial of Iho Pionoh lailMay 

tologiapli nlioady described (188), but plaood upon a lioiizonfal 

table instead of boing voitioal, as in tho li’ionoh. iolegiapli This 

dial 13 sunounded by a oiroulai koy-*bonid, ns shown m flg 70* 

having as many kojs like those of n xnano-foito as tlioio aio 

uliaiaotois upon tho dial, tho lottoi ongiaved upon oaoh koy being 

identic al TiVifcli that with 'wluoli it cone spends in 2)osition up* on tlio 
dial 

192 A lover, a &, is j>laced upon tho table, tuimng upon tlio 
contio &, and linuted in its play by two stops, and n When il 
IS turned against t, tho Ime-wne is put in coniieotion wit]i tho 
indicating aiiiioiatiis, and when it is iiu nod against n, that wiio 
IS put m oonneotiou with an alaiiun A oimont, thoicfoio, which 
istiansmittcd along the line-wiio can. ho made to piass tluoiiglitho 
indicating ainmiatus oi thioxigh tho alaiuin at will, by giMiig to 
tho level « h the ono jiositioii oi the othoi 

The usual means aio also pioMdod hywhioh tho ouiionl niaj'^bo 
allowed to pass tho station without going tliiougli eithci tho 
alanim ol tho indieating apparatus, oi by whioli it may bo slopped 
at the station and tinned into tho eaitli In flno, all iho piO“ 
visions coimnon to tclogiaphs in gonoral, which havo been 
ciplainod m 112, et seq , aie provided 

*When no oiuionfc 2>assos upon tho Ime-wiio, and the iiiBtiuinonls 

nie not in opeintion, tho lovoi « 5 at oaoh station along tho lino is 

placed agmustn, so that the Imo-wno is ovciywheio iii connootioii 
with tho alarum 

If it bo desned to tiansmit a dospatcli from any station, s, tho 
agent at that station puts the lino-*wiiG in ooiin action with tlio 
liolos of his battery, so that a ouriont may be transmitted to all 
the stations uj)on tho lino This ouiiont iings all tho alaiums,. 
inasmuch as the aims Z) aie placed against Ji at all iho stations 
Tho agents at tlie stations being thus caXlod, lemovo tlio aims, &, 
of them several nistrumcnts, and place them against iho slops, a., 
the agent at tho station s doing the same 

Tieviously to this, when tho mstiumonta woie lu loiioso tho 

2a 
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inclioxtmg hands, n, in all of thorn i\oio placed iix)oii tlio dmsioji 
of tho dial mailvcd + Tho moment tho amis, ah* oi tin'v ol 
them, aio placed against tlie stops r, tho ciniont tiniismitf od iipoji 
fclio linG-'suio passing thioiigh tho scvoial indicating insliuini n(s, 
tho indicating hands m all the lastinincnts ivill coimiionoo fsinnil- 
taneously to move i ound tho se'v ox al dials They will movo fi oi ii li i I ci 
to lottoi With a staiting and mtei i iiiited, but fegiilai motiim, liho 
that of tho Seconds hands of n clock, hut much moio laiiicllj 'iluj 
latc at which tlioy aio moved will dojiond on tho foico of llio 
cm lent, hut, whatcvoi be tho into, it will ho common to all, nil 
making successive io\olutioiis of tho dial pieeisoly in ilio suino 
time, and moving togethei fiom lottoi to lottoi witli ilio most 
ahsoluto simultaneity, and smeo thoj-^ all stalled fiom tho sumo 
point 4-, and move togcthoi fiom lottei to loltei, it follows llml, 

whethoi then motion bo quick oi slow, they will all at uu h 
moment point to tho same loltci 

2^ow, it IS iinpoitaiit licio to obsoivc, that this common lolution 
of all tho hands upon all tho dials is pioduocd and maintained hy 
the cui'ient alone, without any manipulation whatovci on Iho pint 
of any agent at any station, and it would coiitinuo to ho iiiuin-* 
tamed i ndehnitolj , provided that tho batteiy woio kept in notion 
We have supposed the hatteiy at tho station % fiom winch tlio 
despatch is about to bo ti aiisinitied, to bo alone put into comiooi _ . _ 
with the hue- wire But, in oidci to sti eng then tho oiuiout, laoli 
agent on tho hue, when ho iccoives tho signal, also nuts his 
battciy in like conn ection with tho lino-wiio, so that iliu own out 
ac^imcB all tlio intensity which tho eombiucd action of all Ilio 

hatteiies on the line is caxiablo of pioducing 

Iho appaiatua is so aiianged that, in all cases, tho gah nno- 

metei, rf, IS m connection with tho linc-Aviio, so as to indionto at 
all times Q-t 0 acli statjion tlio ^tato of tlio omioxit 

Itnowiemoms to show how a despatch can bo tiansmittccl fi 

stations on Iho lino 

J.Jie apparatus is 

X. - -^r LT^-P i—L m ■Jiia-i.ia ■■ ■~i rx ■■ 


1011 


01)1 


BO consti noted, that if tho agent at 


tha indicating needle, mion ranving at that key, will be hLoihh d 
and at the same moment tho oiiiient upon ‘tlio luio-ii 1 1 o \m 11 
ho suspended This snsponsiou of tho oimont will also, at tlui 

tlio motion of nU tho mdioating hands upon nil 

X'ToU ‘S' ■f 4 
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O'l-rL'to as Ijofoie, smmltaiicoiislj fiom lottoi 

>- T-iiitiL they niii-vo at the second Icttoi upon whioli the 

agent has put his lingoi^ -when tiioy again stop, and 

1:3 x^'fcaimoi an agent at any station can stop the mdioating 

nnj oi all the othci stations snoocssivelj , on tlieir 
i-lio letterdf of tlio "woids lio dosiies to oommuiuoato 
Xiyxeasonof inattention oi otlioi wise any lottoi oi lottoi s 
■fctocl csoapo the attention of tho agont at anj of tlio stations 

X. "Llio (lcsi>atcliisad<hcssed| snoli agent iminedi at ely sig mhos 

imtting hia imgci on one of tho keys of Ins own lustiii" 
y' Avliioli ho stojis the hand upon tho dial of the tiansmitting 
t lottoi, uliioh tolls him to ioi>eat the last lettoi oi w^oid 
cst^EJO jTiay 1)0 This signal is uudoi stood at all the othox 
j lliat no confusion onsiios 

-LAiiWing thus shoum how a flospatoh is tians nutted and 
0 - 0 cl hy those to 1x110111 it is adcliessotl, I shall now explain 
di. ctxfcisni hy whioli those olloots aio pioduoed 
n-tlx l-lio dial of eaoli insliuiiiont an olootio -magnet, such as 
^ * 77 ) IS plaood, uiion the coil of u Inch tho ouiiont tinns- 

froiu tho hattoiioa passes □.Ins inagnot, tlion, as usual, 
xli-Ei aimatmo q o, which oomes against tho stop Now 
nx (xtiis IS so axinnged, thatxvhon 
at', IIlo oiiouit ol tho oxxxioiit is 
■Fuxitl. consoqiiontly tho ounoiiiis 

trills doinivos tho olootro- 

>xa. of it# magnetism *, and f/ 
xo doixgei attraoted, it is dia’svix 
oaxx tlio stop hy tho spiing 
csooxls upon tlio stop i lleio tho 
xoix “With tho lint-xviio is Topra- 
n-xx< 3 _ tiio oxuiont IS lo cstahlisliod 
3 ext^L o -magnet having thus leco- 
XXI ngnctiBni, ^is again atti'aotod 
XX cL d-iawii into contact xvitlx 
Hxcs coiiiioxion IS again hiokon, 

■* clx awn baolc to i* by tho upiing 
xo- -oil, 

s Uxo iixtoxvals of tiansnxission and susponsioii of tlio omiont 
si-TLXixo till oiigh out the ontiie lino, and since tho mtoixals of 
a axon aio those in xWiioh tho aimatxiio moves towaids tho 
xincx^not, and the iiitoivals of suspension iltoso in winch it 
iCxHom tho magnet, it follows that tho oscillations ot tlio 
of ivll tho olootio-ningnols at all tho stations ai o ixbsolutelj 
xcl Biimillancous 


Fig T- ^ 
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Inon-elL instxumonfc tlie oimatme is m coiiiiGotion with atooHic cl 
‘wheoli Tipon the a'vis of which tho haiitl 7 ) 1 71 (fig- 76 ) 1% kojrMl, an 
that ench. vihiation of the ai matin o puts foiwtucl ouo tooth of tlio 
wlicol^ Eind advances tho liand 71 fioin. 0110 lettoi to nuollioi 

195 TTpoii compaimg tins niiangomeut witli that of tho h''n noli 
telegicipl^ it will he peicoived tliat hoio tho mainspiiiig and iv]h ol- 
woik ■winch moves the mdioatoi aio altogether omitted, mid tho 
ormatiiiG of the oleotio-magnot, which 111 the l^ioiioh 
only t tho motion of tho iiidieatoi, hoio hofli 7 }iotes till'd 

7 nfftti&f os it In fine, tho aimatmo hcie diBohaiges at oiico this 
funotioii^ of the mainapnng, and ot tho pendulum of a do oh 

It will also he ohsei ved that tho luampulation of tho liausiniltnij^ 
agent, l>y Tvhieh ho moves the mdioatoi s on tho dials of Iho distant 
stations, IS dispensed with, tho oiiiicnt itself, tluough tho inloi- 
mention of the aimatmo of tho olootio -magnet, impaiUiig to tlio 
indicatroi a constant motion of lotatiou ivithout any miniipiihitioiL 

hatev'C'r 


That pait only of the mampulation hj winch tho indi(aioi ih 
stoppecL fox a moment successively at tho lotteis of tho woid inlonih'd 

to ho tiansnntted, 19 lotained, and that is e/Tcoted hy tho eioIloii ni 
tho keys surrounding the dial 


196 Hndci tlio did, a tadius 01 ami is kej-cd upon Iho nxis on 
whioli trlie indicating hand is fi’vcd, so as to ho always iinmcd lately 
undex 'tliat hand and paiallol to it, 1 evolving simultaiicoiislyN^ itli it 
This xfidiiis is a little longoi than the indicating hand, and c'cIoikIh 
nndex Tlio kej^s Buiioundiiig the dial hioin tho iindoi snifiipo ol 
each key a pm pi oj cots, the length of whioli is such that wlioii Ihu 

down, the ladius passes fieoly inuloi it, hut 
when tliQ key IS pi eased down, the pm comes m tlio wav of llio 
Tudius, and stops ifc when tho ludionling hand n nni\cH ill tlm 
letter exxgiaved on the kof By tho aoUou of tho same inn thi. 
^mn^o o g (fig I-J) of the elootio-inagnot is onosted in its lolui ii 

ftomt to f, so os to ho pioventod finm nimnig at < Thooiinoiit, 

re-estahhshed on tho liiio-nno, 
deswoT V putting down n Icoy llio tw'« 

needles at tlio lotted m i ^’ti stoppngo of tho indiantinH 

sne^ov 18 nnt ®"To i wJuoh 

tho oiuisni ^onir Hin’ tho simultancons suspoiiHion ot 

letter ^ instiumonts aio sloppeil at Uio Biiini, 


sshich .t irK^Sis^nKw Ti;i‘^thratrt‘ 

simpUoxty By dispensing witir?Ao main^nS^ ^ no?^ra, y 
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tiam of i^heol-woik, and witli tlio latlici complicated oommut at oi 
woilced l>y tlio hand ot tho ti nnsmittnig agent, many mo ving pai ts 
mo lejootcd, andtheio aio piopoitionately loss chauce*^ of dciaiige- 
ment and loss causes of ■\vcai oi fiaofcmo But on the otlici hand 
tho moving powoi wliioli iinpols tho indicaloi, hoing iiaiisfeiied 
fiom tho mainspinig to tho ouiiont, a pioijoitioimloly gicaloi foico 
of ouiiont IS necGssaiy ^L'his foico is, howovoi, obtained without 
aiiginonimg tlio magmtudo of tho hatleiics at any one station by 
the o’vpcdiont of bunging the piles of both tlio toiminal stations, 
and, if ncooasaiy, of any oi all tho inloi mediate stations, into the 

ou Olllt 

198 In tlio hattoiics used with tho Piciioli xailway tolegiaph, 
tho UBO of acid, as lias boon slated, is found altogotlioi imuoccs- 
eniy 111 tho Geimnn tolegiaph, howevoi, imiowatei docs not give 
a. sulhoicntly stiong oiiiiont, and li is noidulatod with about ono and 
a half xioi oont of sulpliui lo noid Tho battory at caoh station con sists 
usually of ftom 15 to 20 pans Tho usual apeed inninitod to tlio 
iiidicatoi by tho ouiiont is about 30 a o volutions poi minute 

M Siemens in\ontcd moohnnism by whioh tho indicating 
aiipaxatuB was connected with ono by wluoli the Icttois of tlio 
clcspaloli as they ni lived woio juintcd by oidmaiy tjpo upon a 
hand of liapoi Bmeo, ho^\ovoi, this has not been hi ought into 
piaohoal uao, it will not bo nceessaiy to explain it 

'VVhon tlio oleotiio tolegiaph was hist opened to tho gonoial 
soivieo oj! tho puhlio in Biussia, this nppaiatus of Siemens was 
gonoially used, but it has since heou supoiscded by that of Moise, 
its speed of tiansnussion being found iiisuflioiont for the public 

SDlYlOO 

urLGritN nviTWAY mnonvpar 

190 'When tho clcotiio tolegiaph was Jiist bi ought into nso on 
tlio Belgian lailways, tho luonoli and Goiinan appaiatiis dosoiibod 
above woio tiled in aiiccossion In 1851 thoy woio, liowovoi, 
both supoiscded by a foim of tologiaiili invontod and consti noted 
by M Ijippons, matlioinatioal instinmont mahci of Biussols* 

200 M Xiippons attiibutcs io tlio b'louoh and Qrciman iailwa\ 
tolegiaplia ooitnin defects , which lio claims to havo removed Foi 
the eihoiout poifoiinnnoo of tlioso ielogiaphs, it is evident that a 
coitain 1 elation must always bo maintained between tho foico ol 
trlio spiing s (lig 77)j ivhioh pioduoes tho iccoil of •tho aimatuio f/ o, 
and the attinotivo foico of llio magnet, oi what is tho samo> between 
tho spiing and tho intensity of iho ourxont, with whioh tho aitiuc- 
ilon of tho magnet must vary Now tho intensity of tho oiuiont 
13 suhjoot to vaiiation, doiiouding on tho stnto of tho batlciy, iho 
nunibci of pans which nio ‘bi ought into ox)oiaiioii, the length of 
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tho lino-wiio upon 'wlnoli it 13 tian^mitted, thomoio oi lo'sg 
atntt. of tho insula toi 3, and in fine on. the wcatlioi 

If the curront hecomo so ft^ohlo that tho alii notion of the 
magnot is less than the force of tho spxing s, tho aimatmo g o will 
leniam upon the stox> fioin which tho magnot is too fcohlo to 
leuiOYCit If, on tho othei handi tho spring ha'vo not aufiioitnt 
foico to overcome the fiiotion and inertia of the aiinntuio g o, and 
tho small poition of inagnotibin '\Yhioh may ho lotaincd by the 
olcotio-inaguet aftoi tlio oiii rout has been suspended, tho ai mature 
willicmnm upon the stop) tho spiring being unable to pnoduCo 
its recoil 

f>mco theicfoio the forces against nhioli tho sin mg ^ acts, and 
whioh it ought to OYfleed, and those which act against it and 
which ought to exceed it, are \ aiiablo, it is oleai that the inaiiito- 
nauco of tho efficiency of tho appniatus loquircs that tho spmng s 
Bhall fiom time to time be adjusted, so as to bo kept in tliat 

relation to its antagomstio foicos, wluoh aie ncoossaiy foi tho diio 
porformanco of the telegiapih 

Tt has he on already Bhoi\n that voij siiffioioiit and voij sitnpilo 
means of adjustment foi this pnipioso ha^o been auppdicd in 
the J?ronoli telegiaphs Tho hands wliioh appioai in tho 
comers of the insti ament (fig tO) me intended foi this imiposo, 
and being turned by the key, tho spirings connected with them aio 
increased or diminished in then foiee, aeooiduig as tho key aijjjlied 

them IS turned tho one way oi the othoi femiilai adjiistinoiils 
aro provided in the Gonnan instiumonts 
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OlIAPTBE IX 

201 JDafeoty of tlio lioncli ftiul (Soiman iiiBbiiiiuent lo moved by Lipi^on^i* 
insUumAiit — 202 Dosoiiption of it — 20d Its wheel cominutatoi — > 
201 'Ihausmissioii ot (lospatclios by it bioinout^B alpliabotio 
telogiapli —206 Moiho*h tolc^iapli — 207 l^ioinoiil’H wiitiiig tolo 
fjiapli ■ — 208 BaiiL^H clioniical tclc£jiaph < — 201) Motbod of Aviiting — 
210 Eloobio olicmical iion — 211 Motalho desk 

201 Ijippoii s m id. ll 10 3 J clg^i an i aiU\ iiy mid. tolcgi apU aiithoi i- 

lies by >\bom ho hn*J boon suppoited., liowovoi oontoiid, that 
nllliongh ilio poiiimiioiit oiail oi tho Btalo auci publio telegiaphs 
t uiiHtaiiily ocoupicd. and piaotiscd, m t]io maminilatioii of buch 
appiuatas may bo lolicd upon foi tlio duo maiiagomont of buoIl 
adjuslmonts^ tho ngoiits of \anoii‘j giados employed on Iho lail- 
ways, whoHo duties do not poiinanonily connect lliom with llio 
lelcgiaiib, and wlio aio only railed to it fioin tiiiio to timo, cannot 
bo depended on to poiioim adju»tiiients io<iuiiing not only i on- 
stanl piaotice, but hoiuo addioss and soiuo spooial kiionlcdgo of 
Ibo pimciplo and mechauiHin of the niipaiatus 

Lviiovju’b iMosi um oi v d) 
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The 'ipp'iiatus of AC Lippcns, is> now used foi tho sciMce 

of the Eclgiaii iail’\\ajs, ifa c tempt fiom tlieso defects 

Like AC foieiuons, if Lippens i ejects the mainspiuig and its 
iippcndagob adopted in the Fidieli telegiaplis, and ohiugcs tho 
cm rent itself "witli then functions Ho ictains, lio’wovoi, ilio 
( omiTinttitoi^ and impaits tlie pulsations to the eiincnt 1 >\ tho 
hand of the agent apj)lied to a Ic^ei oi much, which is mo\ed 
cxactlj like the aim of tho eomniiitatoi of Iho Pieiieli. 
lusti iimcnts 

lie icjects the spiing s (hg 77 ), whioh inodncos tho icooil of 
the ariuatiut, and suhstitutes foi it n sceond inaguot plated on 
the otliei side ot tho aimatui e, substituting at the same tiiuo a 
liLimimentlj magnetic bai of steel foi tho ai mature of soft non 
n td m the other instiuxacnts 


f 

o 


o 


a- 


202 To e’^plain tho pimciplo of Lippens" appaiatus, lot a h and 
o' (hg 78) be tno cloctio-inagiiots made piooisclv alilco, tho 

Pig 78 coil of C0\ 01 Od 11 o 

^ uxioii them hoing ono 

i- I i contimions WHO oniiied 

^ ^ i ° ^ flom ono to tho othoij 

I niannoi that then |xi- 

L I »f , II laiitj shall always linvo 

^1! 1111; JJIli; y luohevoi dll ootion 1 ho 

oiuiciit may ho tiane- 
^ imttcd on iho mie 

^ 'Ihus, if a he a noiUi 

mle, opposed to it uiH bo a south pole, and in that oaso 


o 


o 


7 


polo, opposed to it uiH bo a south jiole, 

rt' yill be a iioitli and b a south pole If tho oiuiont upon tho 

coil bo leserfaed, all theso foiu polos miE at oiico change thoii 

names — a hoconung a south and &' a noitli polo, and a sontli 
and b a noi th xiole 

let ff f/ he a steel bar which is poisnaneutlj inngnolised, <7 

being its north and ff* its south pole, and lot it ho supiioited 

niKU\aj between tho clcotio -magnets, hanng fioo play lowaidh 

file one 01 tho othei until it encoxmtois tho stops 1 1 on e ' bv 
which it IS an. osted ^ 

Now let a cuTient be tiansmitted upon the wuo, by wlnoh a 
wiJt bccomo a north polo, and 001130^x1011% & and b' will ho soutU 
poles, and a north pole Since is a noi th and c/ a south polo, 
they will bo attiaeted hy b' and and aepoUed hv a and &, and 
i nse(juoii y tho armatuie ff ^ wall bo moyed towaids h* until 

f If the e,u-icnt ho then lo^oiaod, « nnd «' 
mu ^comc ■south, and 6 and J' noith polca, and tho nimcitiuo 
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’Will 1)0 ntlLaotod T>y a tind 6 , and lopcllcd by b and and 'Will 
accordingly inovo Ion aids llio lattei mitil it is slopped lijf 6t 
If llio dirooUon of tlio cm i out bo io'\oisid laindlj , suppose, foi 
oxamplo, ton times iioi second, tlio aimatiiio ^ mil bo made to 
osoillato Ion litnes pci second between tbo slops 1 1 and V t 

It IS evident tliat tlio OA-pedioiit adopted by foiomoiis, by nliioli 
tlio ti aiisinissiou of ilio ouiiont is aiicslcd by tlio contact of ibo 
airaaiiiio witli one stoii and lo-cstablisliod bj its eontaoi mtti tlic 
otlioi, niiglit be easily modified so as to levciso tho diicolion of 
the oiiiicnt by oaoU contact witli t t and t V , and in tliai ease 
tlio tclegia])li of Bicmons would without otlioi ohange bo ion- 
doiod exempt fioni tho defects imputed to it, as well ns tlio Fionoh 
insUumonls, by Iippcns But M Tniipcns, oithci ino'vonlod fioiii 
adoiiting Ibis ob^ioiia expedient by tho patent of &i onions, oi 
giving a x>iofeionco to tho hand commntatoi foi othoi loasons, 
has oontiivod an ingomous eoininntatoi woihed by hand, b;) which 
ho 10% 01 SOS tho ouiiont with tho gicitost faeililj , laiudity, and 
})iooision 

203 This la a %vheGl connnntatoi foi mod on the x>m^oix>lc cx- 
X>lainodin 120, but tlioio aio t%^ o 'siheols suoh us aio thcio dosciibcd 
idaccd ono nxjoii tho othoi ux^oii a ooimnou axlo, ilh a diso oi 
a x^ciolia bctivoon ihoin, so that ouo is insulated lioiii tho 



othoi Tlio odgos of both aio divided into a soiios of oonduotmg 
and non- con ducting aios, but llio of thoso iclativoly to 

oaoh othoi IS altoiaato, ilio conducting aios of oaoli diso ooiio- 
sponding in position with tho noii-eonduoling axes of tho othoi 
"Wo may imngmo tho shaded aios of ilg 79 to loinosont tho 
Oonduotmg aics of thouppoi, and tho w Into aios tho coiiduo ting 
aios of tho loivoi diso, tho ono, howovoi bmng soxiaiatcd fiom nil 
Qoiitaot with tho ollioi by tho iuloix>osod disc of giitia xjwolia 
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"Whoii the wheel is made to io\ol\o, tlio &piiiig comes iiIIli- 
nately into contact with the coiidiioting' axes of ilio one and of the 
othei disc Anothei foimilai spiing is apldied to aiiothoi paii ot 
the edge of tho wheel, so as to bo in contftot with Iho ooiiduotiiig 
aics of tho uppei diae, while the as in contact with those 

of the low 01, and iicv tcnid 

Ono of the two discs is m conucctian ith tho coppoi, and Iho 
olhei with the /me end of tlie hattciy, so that ono may he oen- 
sidcied as its iiositivo and the othci as ils negative ]>olo Ono of 
tho Bjiungs 13 in coimootion with ono end, and iho olUci with ilio 
othci end of tho conducting wno, whioli foinis tho coils, and 
which passes along tho telogiaphio lino 31 j causing tho wheel 
to ie\oLe, thexefoio, tho conducting wiio will ho altei nately 
connected with oontiaiy ijolcs of tho batloiy, and tho oiuicnt 
uijon it will be 1 excised 

If tho edge of tho wheel be divided luto ton equal xuiiis hy Iho 
conducting aics, this leveision will take x>lttco ion iiinos in i noh 
lovolution, and if a i evolution ho uncial tc cl to tho wheel in cacli 
second, tho cm i cut will he leveiscd ton t-imos jici second 

In tho ax>i>aiatu3 of Lixixions tho oscillntiong thus unxiaited Iji 
the aimatuiG, ff Rg 78, aie made to act by tho mlci vonlion oL 
toothed wheels nxjon tho indieatuig haud. which moves niion iho 
dial aiouud which tho letteis aio oiigiavecl, as in tho Eionoh ulc- 
giaxdi, and tins hand is moved fiom Ictiox to Icttoi in the Kiiiuo 
inaimci as m the J?ioiieh iailw’'ay telcgiaxdi and that of tSicnn us 

XTpoii the axle of tho eomnmt sting \\ Keel tibovo dcsciibcd a 

wmeh IS Rx.cd by which tho agent who tiansniils the dosxtatch 
turns it 

A plan of this instiumont is diawn iix hg 80 Tho handle ol 
the comnmtatoi B u' is kej od uxion tho a^is of tho wheel ah oady 
desoiibed, whxoh is undei the table of tho mstiinnonl This 
wheel, and tho spiings which in css uxion it, nio indioillod in 
tho iigiiie The handles aQ nio those lij which tho cuiicni is 
conducted fioiii tho up oi dowm Imo tliiongh tho indicaling 
apjjaiatiis, oi thioiigh tho alamm, as itlioady oxxdaincd lu tho 
case of tho Gei man tolegraidi Sevoi al otlici battoi ics ax o pi o\ idod 
foi establishing connections with the Imo wies, tho battoi y poks, 
the alttiums, and tlio oaith, and diffei iix iiotliing cssonUal fiom 
similai adjustments m othei tolegiaphio in^tinmoiits 

20i 'When tho ngoni at any station, s, dosito^ to tiniiKiniln 
aespatoh to anj othei station oi stations, b', ho flisf, na iii otlioi 

BB-niita nt a' hy inonna of 
the ^miun Zho cuiient being then dneoteil Uuongli tho inBliii- 

inents sc^eially by mjaiis of tlio oc^jnstnionta inoiidod foi tlml 
inuTcrae, tin. ti insnntting agent at s tiniis tlio haiullo n ii' of hw 



Bl'.LGT VN K VI WAY TBLEGllAPH 


coimmitatoi , lay ■\\hioh ho jpiocluccs Iho pulsations of the euiient, 
nnd puts iho mdicnlmg hands uj)oii tho dials at s', as noli as 
upon his on n in motion Theso hands as usual, nhou piopcily 

life 80 



adjusted alwaj B point to the Haino lotlois Tho ti niiBimtlmg' 
ngoni stops tho hnudlo U iV ‘svhoii ho boos tho hand i uiion his 

dial point fJueooBsu cl\ to tho IoUoih ivluoh fipoU tho noid ho 
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desires to tiansmifc, niulbj coiitimung^ to opciato thus, lio tiansmits 
the oiitUG despatch 

Such IS tho 3clgiaii lailuay telcgiapli, and although it imist ho 
admitted that it supplies a cclIiuii mipiovemont on tho hhoiich 
telogiaph, it ouglit also to bo stated that tho diflieulty ami lucon*- 
^emoneo winch Xappens claims to ha\o icmo\cd, has not hcon 
found to offci any piaotical obsti notion to tho siitisfuotoiy poi- 
foiiii'inco of tho l^ionch insliumcuts 

It apx>cais that M Xiiipcns has lately mndo considoiahlo im« 
piovcnients in tho piaetionl details of Ins telcgiaph, by which its 
opoi ition is icndcicd much moio convoiiieiit Ho has also suh- 
stitutcd tho magnoto-clectiic foi the *1011010 ouin-nt, and thus 
dispensed with tho "voltaic hattoiy This last iinpioYOineut lias 
not jot (Tiilj , 1851) hcen applied on tho tolcgiaphio lines, hut 
will bo in opoiatioii, pnohahly, bofoio these pag-os como into tho 
hands of Iho loadoi 

iiioin^r’s Ai,riEAiiT c irri CritArir 

205 Tho 0*^1011101 appeal anco of this msti union t, aopxosontod 
in hg 81 (p 33), IS that of a small xnano-foito, having, howcvoi, 
no hlaok keys On oaoh of tho Ivoys a lottoi ol tho alphabet is 
ongiaved, tho liist lv<jy being max Iced with a moss, and tho Inst 
with an allow On the fust ton hoys aio also ongiavod tho 
mimoials Tins pait of tho appaiatus is Iho eommiilaloi, by 
which the agent at tho station 'vvhoio it is placed, is onahlcd to 
tiansinit signals to any distant station 

Upon it lb plaocd Iho indicating aj>paintus, "vvhioli is acted upon 
hy tho conimutatoi of tho aiiiiaiatus at a distant station, and by 
which a despatoli is icceivcd This indicatoi is similai in foim 
and 111 tho maimoi of giving its signals to that of tho Tfionoh 
lailway Iclogiaiih aheady desoiibod Tho dial of tJio mdicatoi is 
maikcd with tho loticis of tho alxihabet, and tho oioss aiid^aiiow 
eoiiGSjjondiiig *\\ilh Iho ohaiaotois cngia\ctL iixion tho keys of tho 
cominutntoi s 

At tho back of tho case contammg tho indicating aj>paiatuft 
ilio alaium is attaohed, and eommutatois aio xilaced uxion tho 
ease by which this aluiuin can bo juit m oonneotioii at iilcasiuo 
with tholino-wiic As usual it is alwaj s kojit m connootion with 
it when tho instillment is not in nso, so that notieo may ho givon 
of tho ajtxiio aching aiiival of a despatch On tho iiiigiiig ol tho 
alaium tho agent at tho station inins ofl tho commutator fioijx 
tho alaium and tlnows it into coniicotioii with tho indicating 
appaintus 

T’o explain tho tianimssion of a dosxiatoli, let us supposo an 

apxiaiatus, such as that lexnosontcd m tho Jignio, to bo oioolod 
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at two slution^, b n.nd s', coiiucoIolI ns iisunl "bj a conditolui]^ 
WHO , fcho instiinnout, being; imoinplo j cd, tho Imo-wiic at both is 
in ooniiGotion with tho aim mu I^ow Ictus suxiposc that s dobuea 
to tiausmit n despatch to b' In that caso s haviiips iitsl tniucd 
oil tho ouiieiit, puts down any koy whalevoi of lus ooimnutatoi, 
tho oftcot of whioh is that a cm i cut is U uisimitcd upon tho 
lino WHO to s', whioh imgB tho nlnium, then s' lojihos hj*- 
ti aiisiuiitiiig; a ictum ciuioui in 11 ic sauio way to a, by which 
s’s alaitun is mug All being then piopaicd foi tho tians- 
mission ot tho despatoh, s puts doivu with his iingois nnoecs- 
sivoly tlio Ivoys ot lua commxitatoi upon wJuch the buceessivo 
IcltciH bpcllmg tho woids of tho dosiialch aio engiavul, and 
simnUaiiQously with this tho indioatoi upon tho dial of / points 
to tho aaiuo lettois, which aie takoudowii hy s' At tho end of 
oiioh wold, s puts down tho hoy inaiKcd with the cioss 

"Whon it IS intended to tiaiibiuit nnnicials, s puls down tho 
aiiow jufit hofoio ho bog ms them, and tho eioss when ho ends them 
Thus it it ho dcsiicd to tiansmit tho nuinhoi IHot, s hist 
down tho allow, and then tho hoys luaikcd ic, i , and t» sncees- 
sHcly, aftoi which ho again l>uts (town tho ytoss to iiulicaic that 
tho nuinhoi is iimshed It lOmiuiis now 1o c\platn how those 
c/Tccts aio pi educed 

'Within tho case, and at some distanoo below the koy-boaicl, a 
btcol lod IS cvtoiided, paiallol to the lino of keys, tlio length of 
which doiicsponds with that of the low of Iccys Fiom this locl, 
and at uglit angles to it, luooecds a senes of shoit stool aims, ono 
undoi each koy In the hot tom of each koj , and at light angles 
to if , IS msoited a shoit piojcoiing which ooiicsxionds i>ic- 

cibcly in x’ositioii with tho shoit tccl aim just mentioned I'ho 
length of the aim, and that of tho xnn, taken togothox, is a little 
It ss than tho di itaneo boLwcon tho bottom of tho key and tho 
stool lod when the koy is not x>ut down by Iho tlngoi, tho nccos- 
saiy coiisctxi-icnco of which is that m that xiosiliou oJ tho koy tho 
lod may i evolve, oaiiymg tho aim loiiiid with it nnobstiiiotcd 
lint Avhon tho key is jiut down by the Jlngci, tho bottom of it is 
hionglit to a distance fioin tho lod whioh is loss than tho sum ol 
tho length's of tho aim and tho xnn, and consc(iuonily 

it tho lod xovoIaos, cany mg with it tho xuojeoting aim while tho 
Ivoy IS thus hold down, tho pm coming lu tho way of tho aim 
aiiests it, and stoiis tho faithoi lovolutioii of tho sltol lod 

It IS ovidout that if tho x>io]ootiiig aims woio all msoited in tho 
stool lod at tho saino side, oi to s^ioak with still moio x^iocision, if 
ihtii xiomts of insGitioii lay iii a liiio along iho sido of tho lod 
pniallol to its u^.ls, tho pms of all iho keys would iinost tho 
lovolution of tho lod in o'viiotly tho samo position, and, as it 
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will pie&cntly ai>peai, tliat the position in tv liioli tlio lod is ftio]ipoLl 
(lotei mines tlio signal tiansmitled, it would follow ns a ooiiso^iu ni t 
Uiat m sixoli oaso all tlio Loj s would tiaiisimt iho siimo signal, 
and the mdicatoi at the station to nluoli tlio dispatch is to he 
tiansmittcd Tsoiild aliiajs letuin to tUo saiiio lotloi mioii the dial 
To pieient this, and to vaiytho signal in tlionocossaiy maiinci , 
the piojcoting aims aic insoitod in tho steel locl aecoiding lo a 
spiial 01 heliacal lino, siu’ioundiiig it liLo tho thicad ol a soioii, 
so that if, foi oxamide, tho lodho placed so tliat tho iiistinojt etmi, 
aim coi 1 ospondmg to tho key marked with the cioss, points diicotU 
iipwaids, tlio fomtcciitli which eoiiesponds lo tho ko'v nr, will 
point diieotly dowmwaids, and tho mtcimediato aims will xioint at 
angles more and nioio iiiolmed fioni tho upwnid dm oUon, taeh 
heiiig ilefleoted fioin tho iqiwaid diiootionmoio than tho piocediiig 
oiio by the fouiteonth jiait ot the lialf oiioiimfeicneo 

In like mannei, m piocccding fioni tho aim coiiospoiidiiig w iMi 
the kej nr, which j)oints downwaids, caoh siiceesBiio aim will he 
moio and inoio doilooted fioin tho downwaid diioctioii, oaoli hoing 
moio deflected fioni it than tho pic ceding one by tho fouitctnlli 
pait of half the oiioiimfoienco 

Thus tho tw enty” eight piojeoliiig aims dmdo tho oiiouinfeioneo 
of the lod into twenty -eight equal imils, and consequently in a 
leiolution of tlio lod, tho aiiiiR come sucoessi\oly to llio x>ositioii 
in which thoy point miwaids and in which they would eiieoiintei 
the Jim piojeotiiig fioni tho bottom ol tho Icoj if Hint pin woie 
thrown m thou w aj bj thokoj being xn ossed down h;j tho iingei 
It will bo oMdeiit, tlioiofoio, that if fiom any trniiso tho sU 1 1 
lod be made to loi oHo, ils motion may bo sioxq^od at tw t ntj -t ight 
diflei cut points of its complcto loiolntioii bv moans ol Iho dexncs- 
sion of tho twoiity-eight lce>s Wo shall now show liuw a motion 
of 1 evolution is imxiaitod to this lod 

To its nght-hamk cxticmity is fixed a lalohot- wheel, which 
IS in connootion with a tiaiii ot olockwoik, mu'iid iii the iiHiiul 
inannoi bj a maiiisxmng This oloolcwoik la oontainrd w'lllim 
the case of tho axipaiatiis If it bo wound iq), and il notlnng 
obstiuots its action, a motion of ooiiliiinons lolation will he iin- 
Xiaited to tho intchot- wheel, and by it to tlio stool loll, and thia 
motion will ho moic oi loss lajiid accoiding lo tlio foico of the 
mnmspimg, and tho adjnslmont of a flj winch ib oonueolod with 
it Thoy aio so adjuslcd ns to oaiiao tho lod to loxoUo Iami oi 
tlueo tunes in a second Ihit in tho tooth of Iho latohot-wluud, a 

catch IS iii&oi ted, A\hioli coiintoiuota tho inaiiisju iiig and jn events 

tho motion, aaIucIi eaii oiiljr take ])laeo wJicii this oaloh is with- 
diawn A bni is susxiendcd xiaiallel lo tho kcAfi, and nndm them, 
bj a eontiiAanco called in inffhnnics a xmialhl motion, b> mtinis 
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of 'wliiuh Ally of tlio Koj s wliLii picqscd by tho fingei "vviU lo^ ci it 
Thi^ bai leats iixJoii the aim of the catch engaged in the teeth 
of the 1 at ol lot -wheel, so that whono\oi nn^ koj is jmt do'll ii b'l 
tho hiigei, tho hai is dejnossod, tlio catch disoiigagcd, the ’ll heel 
liboiated, and a motion ol i evolution inij)aitod 

On tho loft hand cvtiomity of the stcol lod is lived a eomniu- 
taling Avhccl, siimlai lu iiiiuciplo to that alieadj dosoiibed in tlio 
1 aih\ ay telogi nph 1 his w heel, being Jived upon the i od, tums u itli 
it, moving whon it ino'v cs, and stoiipiiig ■when it stops Siiioo tho 
X>osition in uhieh tho lod stops is dctoiminedby thokoj tnit down, 
tlio position in whioh tho wheel thus Ji\jed on the lod stops, is 
similaily dot ei mined This whool doloiimiios tho imlsalioii of tho 
oiuiont, and those pulsations doloiinmo tho position of tho 
indicntoi at tho station to which tho despatch is tiaiisniittcd, m a 
inaniioi which is substantially tho same ns that alioadj dcsoiibod 
in tho ease of the lailway telogi ax)h< 

wousi N ±1 Xii on vrir 

iiOO Tins axipaiatus, which is apxiliod on an ovloiisi\o scale in 
Vmoiion, and with some slight modilications in tho Goiinnnio States, 
IS consii noted ii^joii tho xwmoiplo ahoadj cvxilaiiicd m l«jd 


IfL S’ 



A gciioinl Moy of tho inaiiiimont in its most usual fonn is- 
given 111 Jig 82 

jtisthoolLOtio-inagiiot , it is au aim atm o woi king on tlio ocntic 
a , * an adjusting seiow to limit tho jilaj of tlio ainiiiluio, and 
1)10 vont its conlaot with llio olcotio-niagnot at j ? , d aiiothei 
adjusting Hciow to limit its play iii thoothoi diicction, t ainctnlho 

il 



THE ELfHomro telegraph 


stylo ' wIulK moiks by piesfcuit, a band oi iibbon of papoi dla^v^l 
from tho loU Jt, and oaiiied bctAvccii thoioUois o ami o* p tlio 
lib bon of pax)ci diso-haifjed fioin tlio lollois o altci being 
imXiies^ecl by i witli llio tolcgi ajiliio oliainotoiH, t, ?/, Ae , olook- 
Tvoik fiom ’Nvliicli tliG lolloi'i o o' icocno tbcii nioiion, by 
3iiotioii tlio iibbon of papoi is dinwii fiom the lolloi Ji , J" Iho , 
spiingf wluoli dinws tlio aim ie of tlio olootio-iungiiot fiom tlio 
arntintiuo, s s tlio iqiiigbt pnoco'! suppoitmg tlio elooltt^oik, n n 
tho base auppoi ting tho jnsliiimont, i>, tlio koy coiniiULtatoij by 
^vhioli the cm lout tiaiismittod. along tho lino --w no ib allcinatoly 
tiaiismitted and sit^poiuled , ;?i, 71% ami oh by Avlnoli Iho coil 

of tho olcctio^iiiagnot and tho polen of tlio station battcij mo put 
m conncotion Avith the Imo-^Aviios 

The goiiGinl priaiciplo of tins and all Hiinilai appaiatns Imti 
boon ahoady so fully oA.painod m 1 «> 3 , et set/ , that littlo moio* 
need bo said lioio to londci it mtelligiblo If li bo domed to 
tiamimt a despatoli to a distant station, tlio battciy at tlio tians- 
uniting station is put 111 eommimioatiou AVitli tho Inio-Avno, and 
by tlio action of tho key u tlio oiiiiont is altoinately tiaiisimitcd 
and Biispoiidcd dm mg long 01 and slioitoi intcivals, ivliicli ttio 
dctcinuncd by tlio eonvontioiial telcgiaxihio Icltcis Tho action 
of tlio btjlo / against tho iibbon oi papci Avhicli passes oyoi it at 
the station lOCciMiig iho despatoli, 0011 ospoiids c\aotly with Iho 
notion of iho koy n at the station fioin iv^liioli tho dospaloh is 
ti ansimtted , and eoinbmations of long 01 and shoitoi niaiks 01 hues 
and dots aio jnoducod upon tlio iibbon of papei by its piossmc, as 
IS aliOAvn 111 tho flgiiio 

Tho paiticiilai eoinbmations of lines and dots iisodlo oxpiess 
tho lottcis aio obviously aibitiaiy As a mattci of oonvonienco 
and moans of ovpedit 1011, ilio lottei's of most fictpiont ocoinienco 
aro oxpiosscd by tbo most siniplo signs, and conKOcpitnlly tho 
solootionof signs foi tlio did 01 cut lottoi s iv ill vai^ AVitli iho language 
in which tho dispatch is ctpicsscd 

Tho lollowiiig aio tho tolegiaphio chaiaotcis adopted by Mi 
Itoifco foi tlio English langnngo — • 
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This tolcgiflrphio ajipoiatus hcing that Mhioh lias "boon bj fai 
tho most evtensiYoly hi ought into use, being not only adopted 
almost csioliiaivoly m the United States and contiguous couiitiies, 
bub also in all tho Goimaii States, it may bo useful hoio to pioaoiit 
tho ms ti ament and its appendages m tho foim iiiwhieh it has been 
most lecontly constiuetcrl m tho United States, and ivliioh has 
been iceommeiidcd hj the Anieiican tologiajihio coiircdointion, as 
being that which it would bo moat advantageous to adopt gone- 
lally, ao that all tho paits being mnuu fa otuied of the aamo paltoin 
and size no diflioulty uouhl bo found in loplacuig any of iltonL lu 
ease of fiaotmo 

A poiapeotiYO view of tho iiistiuinont, omitting thopapoi lolloi 
and iibbon, is given iii tig 83 (j) 44) 

/ Tho wooden, haso uxion Ylneh the iiistinmcnt is aciouod* 
n Tho biass baso jilnto attached to tho wooden baso x 
A Tho sido fianioa BUx>XJoiting tho moohnnisni 
/if 7t Seiows Tvhieli scouio the tiaiisvoiso bais connecting tho 
side flames 

ti Tho hoy foi winding mi tho diiini containing tho main- 
Hjiiiiig, oi Buj)XJoitmg the weight, accoiding as tho mcohnnisni 
IS inipLlled by one oi tho othei xio’uei 
3, 4 Oloeh-woik 

ti A look oi gango to icgnlato tho xnessuio of tho lollois on tho 
papoi 

o Tho xnllai suxipoitmg tho olcctio-magiict 

jt? Tho adjusting aoic-w the x^dlai, c, X^J- ejecting 

tlnoiigh tho aimatiUG, to onablo tho lolegiaiihist to adjust tho 
sound of tho back stioko of tlio aimatuio at xdeasuio 
o Tho sxning bar, and 

c7f tho sciow to adjust tho notion of Iho xJfn lovei 
n Tho apx>aiatiis foi adjusting tho i>uxioi lollois 
Tho adjusting aoiow of tho x>on lo-vci 
Tho foi in of tho lolay magnet le common did, is given m hg 
84 (p lo), m its xnoxioi si/o 
V n, aio tho KoIills oi coils 

(' Tho auxipoitei of tho inn g net light I j soiowcd lo 
w, tho coiinpGimg bai of tho inagiiots 
'l llosowood oi i\oiy oiid« of mugnels 
j) Alluatmo*hOl0^^od to 
1 , an uinight lovt i , 

1, its axis, fliuioundod by a spiial ax^iing, to x^m^eet iho con- 
nection in cttao of a fault at tho onda of tho axle 
It 'Llio spiing lo xnoducG tho locoil of i) and i * 

T Its adpifltmg snow 

3r An ud3 usliiig bci cw lo him t tho xdfl y of i towai ds the inngnot , 
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n, it*J point of platiniii]! 

6 All adjusting' sciew to limit tlio pliij ot j fiom tho 

inagiicl 

j. Its infaulaiiiig point, in oiy 
0 Is Scioivs to 
comioct ivitlx tlio 
Aviios ot tlio station 

battci y 

i» Q Soiows to 

COllllGOt i\ ith tlio llllO 

wiios 

v Theponitwlioio 
tlio coil >viio passes 
tin ongh 

Uf llio “baso of tlio 

magnet 

llio foim icfioni- 
luoiitlctl foi tho Key 
cominntaloi is lo- 

piGSontotl in its 
pi Opel magnitiulo iii 
lig do(p 16 ) Wlioii 
tho Koy IS lield doiv ii 
tho on cult 18 poi- 
foot It IS not liahlo 
to iveai and to pio- 
diico a douhlful 
ooimeotion TJio 
^\ hoi 0 ail angomoiit 
IS designed to avoid 
tho ovils hoietofoLO 
existing J and poifeot 

ipie*slionablo 
Tho anvil ot 


'woll 

ami 

Irnid 



01 y 

paii 

tho key 18 

inadOf ilim, 

eajiablo of 
we ai , 1 cgai dices oi 
tho adjiistinent ot 
tho Koy lovci Tlio 
Ininimoi of tho koy lovoi is also him, aiicl niado of good platma 
WHO, and sooiiioly iiiado fast m tlio koy loroi Tlio adj listing soi o\\ s 
el Llio a\lo aio atiangcd noooidiiig to tho host ino-do, to scoiiio tho 
most iiGifoot action I ho olovation of tho koy loi oi cun be ndjuslcd 
to bint tlio opcialoi, by olo^titing tlio Ktj hium, oi oUioiwiwOf 
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3 1103I3 nxN -v, 111 a n ra atiAiur 

207 This aiipftiatiis la lopica-ontod m iifj 80 (p 40), and tilt 

piinoiplo on wliioli li acts has been fiillj oxplamod in (lt>3) 

Xho iiftiioi upon whioli ilio tologi ohaiaoicis aio wiittcui is 
lolled niioJi ilio smfaeo of a dium c Tho xioncil h is inosaed hy a 
apiing-upoii tliG papoi Tho diiim is mado to iG\ol3 0 hj oloolv 
woik HI tlio usual maimoi contained in llio ease /i If llio papci 
bo moicd iiitbout moMiig* tlio i>oiioil, tho hittoi will iinco a 
alinigdd lino , but if tho jiciioil bo moi cd to and fio by tho aotioii 
of tho olcoti o-inagnot and loooiI spungy a lino iviU bo 

foimod bj tho vibintionft iinximLed lo llio xicnotl by tho in ague t, 
01 "wliat IS tho snmo^ by tho jnclsntioiis of tho omiont 

To ctxiinliBo tho 3voai ot tlio pouoil, a slow motion of lolaiioii is 
impaitod to li by whools adapted foi that xnut>t>so 

Tho commutatoi by which tho jinlflations whioli dotoimmo tho 
signals aio piodiiced, is n wliool, at tho oiiomiifoionoo of nlnok 
aio five motatlio divisions svith in toi mediate sxiaocs \ noant > no 
that in oaoli 1 evolution tlio oninont is tiansniittcd JU o times, and 
siiapcudod flvo tunes If it bo dosiiod to pioduoo a single x>ulsa- 
tion, tlio whool la moved tluough tho fifth iiait of a i evolution » 
if it bo deaiiod to piodiico thioe pulsations it la moved tin ough 
tlnoe-flfths of a i evolution , and bo on b'oi caoli xnilsation, ono 
/ig/ng IS imido b> tlio ponoil at tho station to wluoh tho dcspnleh 
is tianainitted 

Tho signs adopted m tins iologiaxdi to o vi>i oss tho loUoiB, ai o 
■V ai ions iiumboi s and combinations of ^ig/ag foinis 

3 ti ciiio-oTEi ^icAi Tm aiiAPir 

208 The mannoi an wlueh tJio doGonix>osing iiowoi of the 

cm lent i& oaxinblo of inoduoing u niton ohaiaolcis at a distaiioo 

fiom tho hand of the '\^iitoi has been abeadj ovxdaiiiod (170) 
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Of tlio foims of Iclcgiaplx in 'wlncli tins pimoiplo ifi Ixioiighl into 
play, tho only oiio which haa been pincticallj axiplicd on an 
ovtonBivo scale IS that piojcototl by All Aloxandoi Bniii 

200 To londoi this nisliuiiiont nndoistoodj lot ns aui>posc a 
shoot of wilting imj>oi to bo wotted with a solution of ot 

potash, to which a liUlo iiitiic and I15 diooliloiio aoicl liaio been 
added X,ot a motiillio do&h bo piovidod con o spoil ding lu inagiii~ 
iude with tho sheet of pixpoi, and lot tins desk bo put 111 coin- 
iminieation with a galvamo battoij so as to foini its nogati^o polo 
Ijofc a j)ieoo of st*cl 01 coppci who foinimg a poii bo i)iit 111 con** 
neotioii ^Ylth tho bamo bait 01 j so as to foim its positn o pole Lot 
tlio sheet of inoislcuod papei bo now laid 11x1011 tho niotallia desk, 
and lot tho steel 01 coppoi x>oiiit which foims iho positno ^lolo of 
tho bntloij'^ bo bi ought into eonlnot with it Tho gal\anio ciiouit 
being thus completed, the omieui will bo ostabhshed, Ibo solution 
with which tho x>apei is wotted will bo dccomposfd at tho xio^nt 
of oontaot, and a blue 01 blown sj)ot will apixicni If tho pioii be 
now mo^cd uxion tho imiici, tho continuous miceossion of sxiots w lU 
foim a blue 01 biowii lino, and the pen being moAcd in nn^ 
mannci upon Iho paxjoi, oluuaoteis may bo thus wiittcn uilou it as 
it woio 111 blue 01 blown ink 

An cxtioiiioly ft able oiiiiont is suflir^iout to x>iocliico this ofToot, 
but it will bo nccessaiy, when tho btiongth of tho 0111 lont is voiy 
iniioli leduccd, to move iho pen moio slowlv* so as to gi^o tho 
tiiuo ncoosfiaiy foj tho wctikoiicd oinioiit to inodiioo tho decoiu- 
Xiosxtion 111 folioit, a 1 elation ovists boiwcon the gioatost si>ood 
of tlio pen wlnoh IS oaimblo of leaving a inaik, and tho jtiongth 
of tlio GUI lent , iho stiongoi tlio ciuiciit tho nioio inx>idly inny 
tho x'on bo movcdi In this inamioi, any kind oi wiitmg 
may bo insoiibed nx>on tho iiaiJoi, and theic is no othoi limit to 
the colontj wiUi whioh tho ohainotois inaj bo wiittoii, save 
tho dovloiity of Iho agent who moves tlio lieu, aftd iho siiflloionov 
of the cm 1 out to 1110 due o the decomposition of tho solution m 
tho time which tho pou takes to mo\o ovoi a givon space of tho 

papoi * 

210 Tlio olooii o-ohoimoal pen, iho piopnnd jiapci, and tho 
motallio desk lioing imdoi stood, 'WO shall now piocood to ovplam 
tho maimoi in which a coiniminio alien is wiitlon at tho ftlation 
wheie it ai lives 

211 Tho motallio desk is a 011 out ai disk, about twenty in olios 
in diainotei It is lixtd on a ooulial avia, with wluoh it is 
capable oX 1 evolving in its own piano An unifoiiti movement ol 
lotation 18 niiiiaitod to it by menus of a bmall lollci, gently 
piosscd agaiiiftt its undoi Riiifucc, and hnv mg suftloioni adhesion, 
with it to cnise the inovomt-iil of tho diftk In the ic volution of 
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the lolloi This lollei is itself kept iii imiloiin io\olutioiL 
means of a tiam of wheel-woik, doiiviiig its motion oitlioi fiom a 
weight 01 mam spiiug, and legiiliitcd hy a govtiiioi oi tly The 
inte at which the chak io\olveb may bo vniiLtl at tho difsoiotion ol 
the siipcrmteiident, by shifting tho position ol ilio lollei tc>l'l^nldB 
the centio , tho neniei to tho eontio tho lolloi ih phtord, tho 
moio ia]nd will be the motion ot lotation Tho moi stoned i>niirt 

being placed on tins disk, wo ha'N o a oiionhii shoot koiit in tniiiui in 
1 evolution 


The eleotio-chemio'il iion, alieady dcsonbud, is ]daced oil this 
papoi at a ceitam distaiico fiom its eontio 'rius imn is f 3 up 
poited by a jien-lioldoi , whioh is atlaolicd to a lino miewi\- 

tending liom the ceiitic to Iho oiioiimtcicnco ot tho desk m 1h< 
dnection of one of its ladii 


On this bciow IS hvod a small lolloi, Avhieh picsscs on tint 

sm'faco of tho desk, and has siifHoiont ndhosioii with it to ictei^n 

fiom it a motioii of lc^olutlon This lolltt causes the soiow 

moTfCwith a slow motion in a diicction fioiii tho coutio to tlio 

ciieinnfeience, caiiying vith it tho olootio-ehoniicnl pen "Wc 

hn\e thus two motions, the oiioulax motion cniij mg tlunnoislmcil 

papei which passes imdct the poii, and tho slow icctUmcai i nut ion 

ot the lien itself duoclod fiom the eoiitio to iho ououmfoioint 

tho combination of these two moliona, it is o\idont that iho 

pen will tiacG upon tho papoi a spiial omvo, comnicueiriLf at a 

eeitam distance fiom tho eontio, and gLadnalh oxtoiulni^ 

owaids the ciieiimfeicueo Tho lutoivals between tho suoccsslvo 

coils of this spnal lino will be do toi mined by ilioiolalivo v( Itioilto t 

desk, and of the olcctio-ohonuoal j)on Tho lulatuiii 

likewise bo so log I lint cd, that the 

^i?if togolhoi as iH coiiHislont with the 

distinctness of the tiaoes loft upon tho papoi 

woit tin* ouonlai desk, the chemical pen, and the olooK- 

mm” ea^unclc^tood l-cocdiiitf 
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CirAPTEE X 

212 Otioinlion of Bjiiu’a tdogiopli — 218 Its ooinmvitatoi — 214 Its 
o^tiaoulmaiy »peetl of tinufsini'^faion — ^215 01>sti notion e to it« 
m ftotuttl applioatiou —21 0 Its pi o-ipLcta —217 Atitogi aph tUe^i aph 

- — 218 lioiiho^s piiulmg tUogiaph ”^210 Its opeiatiou 

llonlov *3 inagnotio tokgiaph — 221 liiott’s pimting tekgiaph 
22 J Colon ty of tologiapliio coiuimi mention — 223 Ui cui nsmn c e s 

affect it — 221 Compmativo alnhty of telegiapmBts — ^25 
I'auh tt log lap! list knoiMi by lus ninnuci ot ti ansmittmg 22 d kaaieJf 
tcf iimiHiait tlxan to n^coivo — 227 Paufcos in tiansimf'Slou — 
liato of tiaiis^miHHiou ivitb tioublo needle iimtiuments Aioikcd Uy \omiC 
cull out — 22D Wnto ’svitli inngucto ekctiio ciuient 

212 , let UB Biipposo tliELt tho giilA^ftnio ouoxiit IS completed 

an tlio iiiimuoL oustomtiiv Aviili tlio olcotiio telcgiapli, that is to 
«ay» Uio "WHO 'wliicli lonnmaLosnttlioiJomt of the olcetio cucmicoi 
pon i<i onuiLtl fioin tho station of aiu\al to tho station of dc- 
luiituio, "whoio it IS ooiuicotcd -with tho gal\anio hatteij , and 
the lotiiining ouiionfc is'foiincd iii tho miialway'by tiio eait i 
itm If ^Vhoii tho rommiiiiioation bet-vyeen llio TS ue and tlie gai- 
vaiiio butteiy at tho siation of dopmUuo is ostahlishod, Uio 

oiiuonl will puss till oiigh tho 110 , will bo tiansmiticd fiom the 

point of tho olootio-obcmioal pen to ttio moistened papei, ana w , 

IjAnPNra*n MuatuM 01 Son wois p 
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ns aheady described, malco a blue oi bio'svn lino on tins pnpna 

It tlio ciiiicnt Tieio oontiimous and tmmtoiinptod, ihjH Jnio -woiild 

bo ail unbroken s^maJ, sucli as lias boon alicad3'- dt son bed , Init il 

tho emrout bo inteiiiipted at mtoi'^als, dmiii'f oaoli sttoh nif < i v nl 

tbo pen will cease to deooinposo tlio solution, and no nniik ■will lio 

mnde on thepajici If sueli interruption bo tio<punl, tho ajninl, 

instead of boing’a continiions Imo, will bo a biolu n oiio, ocinsistuif^ 

of lines mtonupted by blaidc spaces, It tho ouiiout bo ulltiwoiL 

to act oidv foi an instant of time, thoio will bo ii Id no oi Inowu 

dot upon the impel, but if it bo allowed io cmitiiuio diniiif^ a 

long-ei nitei\al, tlieio will bo a line 

jK^ow, if the mteivals of the tiansniission and snspmsion oi flin 

omrent bo legulatod b\ anj agency in opnation at tbi> atutuin 

of dcpnifciue, hncs and dots coiiosponding picoisoly to tbosc 

mtcr%als, will bo piodnced by tho olGotio-elKinicul i)on on tlio 

papci, and will be continued rogulaily along tho spiial lino 

alicady dosenbccl It will bo evident, without tinlhii o^LplanU" 

tion, that oliaiaoteis may thus bo piodnocd on the pK'jiaicd pti]u i 

coriesponding to thoso of tho tolegi aidiio alplinbcb all duly do- 

seiibcd in tho case of Moise’s tologiaph, and thus Lho langimgi) 

of tho comniuniontion wnll bo 'wiiitcn lu these oon^ ontioiuil 
sj mbols 


Ilitie IS no othei limit to tho celoiitj with w hicli a nic'HS(i'’‘t> 

mnj be thus 'vviitten, sa>c the suiRoienoj of llio oniient to cfld i 

the decomposition while tlie pen passes o^oi tho jjapoi, and (ho 

powci of the agenoj naod at tho station of dcpaitluo lo piodmo, 

m laind succession, the inopoi intciials in the tiansimssioii and 
suspension of tlio current 

a he succession of mteivals of liansmission and Husponsion of 
the eurroiit on which the inodnctioii of the wiittoii olmiaoti n on 
c piepaicd papGi depends, maj ob^ioiisl^ be pioduoLd hy tho 

(128) . anti nitli that insliumont at llm »ta(t(Hi 
thn ^ (hspatth IS t> onamitted, an ar out ouunoii'ioy in 

o same innnnei and witli tlio saino ooloiity ns iii Oio niiao til 

tho ttlegiapliofMoiso, oitlmtof Iiomcut, and stkiIi in j,i iaol 

appMahr' “ "" -“o UansnutUd avUh tins 


so far of ootmnntatot, thon-li poifroHy oflltnont 

O./?.-.. 1 ®°®’' 00^1 “*to opoiatioii all that iistia- 

r“*“ fcat„,o ol 1 

iineiraon, and of avhioh a lonmtkahlo oxamiilo has In on 
if ““““ oMJLi imonls pniioimotl ha 



bain’s chemical TELECRiPII 

sent along- a thousand nuloa of who, at the laio of noaily 20000 
woida an houi 

"Wo bhall now explain the moans bj whioh this extx aoi dmai j 
font IS aoooniphshod U.’ho dtapaich must pass tluoiigh tlio fol- 
lowing jnepaiatoiy pioocss — 

A naiiow iibhon ot pnpoi is woimtl on n lollei, and placed on 
an axis on whioli it is oajiablo of tiumiig so as to bo legulailj 
uni oiled This iibhon of papoi is passed boiwoon lollcis xmdei a 
small XHinoh, which bti iking upon it makes a small hole at its 
contie This punch is woikcd by a simple raeehamam so lapidlj , 
that when it is allowed to opoiale witliout intoiiuption on the 
pnXJOl iia&smg hefoio it, the holes it pioducos are so oloso togcthoi 
as to Icaio no iiiipoifointed sj)aoo between them, and thus is 
pioducod a toiiiimious poifoiated line liloans, howovoi, aio pio- 
Mded by which the agent who supoiintomls the pioco&s, can, bj a 
touch of the Imgoi, suspend the action of the punoh on the papoi, 
so ns to allow a longoi intoival to elapse between its sucecssivo 
Bliokcs upon tlio papoi In this maniioi a aiiccession of holes aio 
pciloiated m the iibboii of papoi, sopaiated by impoifoialed 
bl>nocs The manipulator, by allowing the action ot the punoh to 
contmuo uiiinteiiuplod foi two oi moio successive stiokes, can 
make a linoai xJo^foH^tion of gieatoi oi loss length on the iibbon, 
and b> susx>onding the action of the jamch these Imoai pciforitions 
may ho sexiaialed by imxioifoiatcd s^iaoes 

Thus it IS evident, that being with a iirepaiatoi> 

ax^x^aiptiis ot this kind, an oxxioit agent will bo able to pioduco on 
iho Iibhon of xiapoi as it urn oils, a aciios of xJ^^ifoio-t^d dots and 
linos, and that those dots and Imca may bo made to coiroax^ond 
with those of the tclegiaxihio alx>habot aheady described 

liot us imagine, then, the agent at the btation of doxmituio x^^’O" 
]>aiing to despateli a message Piopniatoiy to doing so, it will 
be neocssaiy to insciibo it in tho xioifoiatcd tologiaxiluo chaxaoters 
on the iibbon of x>axioi just dcsoiibcd 

Jlo xilaoos, foi tins xJHi'xioso, bo foie him tho message iii oidmaiy 
wilting, and ho iiansfois it to the iihboii m pcifoiatod cliaiaoteis 
l>j means of tho axiimiatus By xnaotioo ho is enabled 

to oxoputo this 111 loss time than would bo lerxniBito for an oxxicit 
emnxiositoi to set it iixi in oomnion xnmiiiig tyxio 

Tile ax>paiatiis loi luseiibmg in i>eifoiated ohaiaotois 

tho disxaitehes on iibhons of x)axior is so atiangcd, that bG\oinl 
agents may BimultaneouRly wiito in tins iiiannei diftoient mos- 
bages, HO that the eeleiitj with whioH the messages aic inscribed 
on tho pel foi ale d x'^P®^ may bo lendoicd common am ate with 
the laindily of llioii tiansmission by moioly multixdy mg the 
insciibing agents 

r 2 
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Let w now imagine the mc&sfigG thus coinjilcioly insciibcd on Iho 
peiloiatctl iibhoii of pipci Tins iihboii is flguiii lollocl ns fit 
hi at upon a rollei, and it ib now placed on aii a vie attaoliod to Iho 
luachinoiy of the tclegiaph 

The exti omit Y ot the peifoiated iibhon at ^\hicli tho nio^sago 
ooimnoneos is iioi\ eaiiicd oiui a inctnllio lollci^ wlncli is in con- 
nexion with the pobitivo pole of the gal\anio baticij' ft is 
iiiesscd upon this lollci, as lopiosentod m fig 88, by a small 

riff S8 



metallic sjamg, teinnnatmg in points like tho tooth of n pomh, 
the bieadth of ^\hicli is less than that of tho pcifoiations in the 
paper This metallio spiing is connected '\Mth Iho condnotiiig 
mre which pas£,os fiom the station of dopaitiiio to tho stations ot 
ariival "When tlio mctalhc spiing falls into Iho poifoiatioiis f>i 
the iibbon of iiapci as tho Inttci passes o\oi iho lolloi, the 
galvanic cii ouit is complotcd bj tho metallio contact of tlio spi mg 
Tvith the roUei , hut when those paits of tho iibboii nhioh aio not 
peifoiated pass between the spiiiig and tho lolloi, tho gnlMinio 
eiioiut is broken and the cun out isinteimpted 

A motion of lotation, the speed of which can bo lognlatcd at 
disci etion, IS imparted to tho motallio lolloi by cloolcwoik oi ofhci 
means, so that tho iibbon of papei is mado to passiajndlybctwf on 
it and tho metallio spimg, and, as it passes, this motallio spiing 
falls successively into the iieiforations on tho j)npoi lly this 
means tho galvanic ciieuit is altoiiiatelj comidctcd niid biokoii, 
and tho curiont passes duiiiig iiitci\alB coiiespoiulmg piooisoly io 
the pcrtoi ations in the papei lu this niaimci tho buoocssiv ( 
mtoivals of the tiaiisniisbion of tlieouiicnt aio made to ooiiospond 
picoiscly with the pcifoiatcd ohaiactcis expiobsivo of tho nitssago, 
and the same succession of intervals of taansnnssion and suspension 
will affect the wilting nppaiatus at tho stations of niiiyal iii Iho 
inannci already deseiihcd 

214 ITow theiG IS no limit to the speed with whioli tins piocosB 

can be eveeuted, noi can thoie bo an ciioi, piovidod only that 
62 
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ilio oliarnotci'^ lxa\o "boon Goiicotly iiiailvod on tlxo peifoiated 
paxxci , l>iit this coiicotncss is soouittl "by the iihbon of xioifoiatecl 
pai>oi being cvmmiiocT nftei tho liLiXoiation ih coinxilctccl mid 
doliboiatoly ooiux>aicd ivitli tlio wiiitcn lTlC'^3ago Absolute 
acoui aoy and unlnnitcd oelonty mo tluis attained at tlio siaiioii 
of deimiture tho ccloiity with 'iihicli tho disx’i^toh can bo 

■wiittou at tho station of ariival thoio is no othoi limit than the 
timo ivhich IS ntcessaiy foi tho cleotiio oniiciit to XJioduco tho 
deeomxiosition ot Iho ohemical solution ivith ivliioh tho pi oxi arc d 
l>apoi 13 satniatod 

21 o It may ho asked then why thifa foini of tologiaxihj niToidmg 
as it does iho means of oblaiiung a celeiity ot ti ansmissioii so 
fai oxceuding any othei that has bcou xnojeclcd, has not hooii 
iiinvci sally adojited c* 

'X’o this it anay bo answeied that tho coloiity hoio dosoiibod can 
only ho attained aftci tho dispatch to ho tiaiianiiltcd has boon 
maiked in tho xnoiccd tologiax»liio ohaiactois on iho iibbon ol 
pajici, and that the i>ic cess ot so marking it 'would not ho nioio 
lapid, liouo\Li ox^ieit tho oxieiatoi might bo, than that by which 
the aaino ox^oialoi "wonld tiansmit tho sanio diapalch diieotly hy 
tho koj eommiitutoi, oithoi iMth this Iflcgiaj)!! oi those dosoiibed 
in (1*)1, 19*2) If, ihoioioif, tho tiino iieeessaiy to commit ilio 
diajiatoh in telcgiaxihio chaiactois to the ^ii-ifoiatcd iibhon ot 
papoi, bo included in the estimato ot tbo tinio of its tianhmis&ioii 
fioin station to station, this loim. ot tologiaph is not only sloivei 
and ooiisGfxnently less cflioient lhan oithcx of those dcsoiibed iix 
(191, 102)^, but it IS slowei than anj othci foim of tologiaxih 
whatoYoi 

It must thoiofoio ho admitted, that, so long ns tho demands niion 
tho oonduoting yncs do not exceed then x>t*'wtis of timismiasioii 
by the 0 X 101 ation of the oidiiiaiy methods now commonly xuaotised, 
Iho contmvaneo ot I^li Bam can xnesont no 'voiy sliong olainis foi 
piofoieiioo o\ei the othci systems But it the demands of iho 
Xiuhlio should bo gieatlj multix>lied, as they coi iainly would bo 
by loweiing the tariJl, then the method aboio desoiihod would ho 
piesonted uiidoi dilloiont couelitiOiis, and might hecomo iho only 
Gx^jcdiont of all thoao luthcito contii'vod, by whioh such auginonlod 

demands could bo &alisficd 

216 If loi ovamxilo tho time should am vo ti lion a niuohmoio 
con sidoi able shaio ol tho demands now sntislied by tho x^ost-ollico 
should bo traiisfoiiod to iho tolegiaph , it instead ol slioit and 
nmalisfaotoiy dinxiatchcs convoying x^o^ilical and gonoial mtel- 
ligoiico to tlio journals, fully detailed onoumstanlinl Btaloinoiils 
and lexioila woio loqimcd, it tho snmo full roxioits of siiooohos 
and dobatos, on ocoasionsot gioat xmblio mtoiest, oi loxioiis of any 
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inoceedmgs oi e\ outs of ntloq^uatG importance, taking iilaoo at a 
distance, ^\luo1i sue iio\\ ttmisimtlod thioiigh tlio post-olliro wtie 
leqinred to bo sent by tolcgiapli, it is cleai tliat tlio up] an at us 
now in common use, of Tvhato’^ ci £oim, oul<l be uttoily iiunktj^iiaio 
to tlio sntis faction of sueli demands 

Riit lio'n , li will bo asked, "would tlio H"Vfitoni of lliun bi inoio 
odicieEifc? Tito answei is obvious Ifothing nioio would bo 
necessary than to engage a gi cater mnnbci of pci sous lui I ho 
pill pose of committmg tiio dispatches to tlio pciloiiitcd iilihuiiH 
If a gieat numboi of dispatches, slioit oi long, be bi ought at onco 
into Iho tclcgiaxiliio olHce foi tiaiismtssioii, let Ihoni be innno- 
diatoly distiibutcd among a paopoitioiiato niiinbei of tin pci sons 
engaged in the picpaiation of tlio iibbons A long (iispiitoli 
"might be divided into sevcial poitions, and distiibnlcd iniiong 
fiovcial, just ns a maiiuscupt lopoit intended foi public’idion in a 
joiunol IB distiibnfod among se\ornl eompositois Wbtn l3io 
despatolicB thus distributed should bo coiiannttcd to llui iibljouH, 
these iibbons iiught bo connected togolhex sous to foini longc i 
contimioiis iibbons, "which being put into the iolcgiapluii 
ments would be sent to then destination at the into ol 20 000 

"WOids an hoxiL on each wiio 

A moicaiitile him, oi the coiicspondont of a joiiinal inighl, if 

tlieywGie so xniiided, hn"VG their OAvn punching appiii at us ami tlucu 
own tclegiapliio oiphoi, ami instead of sending to the tchgiiipliio- 
orflicQ a innnu script dispatch they would send a id)boji ot papd 
containing the dis^mtoh luaikcd upon if, wliioh being jnit dinctly 
into the mstiumeiit would bo instantly iiaiisnuttcd to its di stinti- 
tion And this would ho attended "With tho fmtlui mUmilago 
that tho contents of tho dispatch would he concealed Aoni tho 
agents themselves employed in its ti ansmissioii 'I'lio paity to 
whom the ditpatcli is iddicsscd "^vould lu. this case it tin o tho 

slieet taken fioin the msti union t wiittcn in oipdiei ol wliiuh lio 
alone would possess the Ivcj 

It often hapipens, cspeeinliy in the buBiiiessof go\oiniiU‘nl oi that 

of jomnahsinj that the sauio dispatch is icf|iiued to bo tiaimmiLicd 

to many dideicnt places in difFciciit duccLions Uy the hj sLi ui of 

Bam this would ho easily aoeoniplished Tho fcamo iiblion whioh 

sends tho disxiatoh in one diieclion may bo tinimfeiKd immo« 

diatcly to anothci instiumont acting upon anotlioi lino of "uiii', 

Ol oven 1C mauling in tho saiiio instiumont ilio iiansiiiiBsion may 

bo repeated, cliangiug tho direct ion by a ccmnuitaioi 

If it "wexo iCfpiiLod no gioat cliJlloiilty "would bo picsonlod lx's*" tho 

process of peifoiatmg two oi moio iibbons at oitco with tbo saino 

dispatoh The pioco&s would not bo slowci than that ictiuucd 

for a single iihbon, and in that caso tho sovoial iibbons might ho 
^4 
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at tlio same tinio soul to tlilFoioiii telcgi ax:iliio stations, and tlicu 
contents tiansinittod m xaiions duoctions 

III tins view ot tho question, llio system of Jiam is to tlio coin-' 
moil tologiapli what tho stcam-cngiiio is to tho horse, tho xiot\oi 
to tho hand -loom, tho laco-fiaino to tho oiibIiioh, tho self noting 
innlo to the distafl, oi tho Btoohmg-fiamo to tho knitting -needle 
217 A moditicaliou of tho cleotio-elioniionl tolcginph lios hoon 
contrived, by which n dispatch may be tiansniitted to any distant 
fitatioii, and then dcli\cicd m the haiidiviiting of tho xJoison who 
tinnamits it 

liy tliia method, a pOiBon at any fltaiion, as foi oxamxilo at 
I ondon, may wiito n cominnnication m cliainotois uf»ed m common 
mi ting oi xnmlmg on paxjoi x>laeed at anothei distant station, as 
foi example at Q-iiestL, and this wintsng shall bo traced on tho 
]iax)ci i\ith as imioli x>icoision as if tho x)Ci&oii wilting hold thcxien 
in his hand 

AVo may imagmo that tho clc olio- chemical xieu x^laoed on tho 
X>apt.i at Ti losto i * extended to liOudoii, and thoi o hold and 
diiootod by tho hand of tho wiitei, foi this it is which almost 
litoially takes x>laeo ’1 lio eoiidiicting wne, m connection with 
that pait of tho eleotio-ohomioal x>oii which is hold in tlio hand, 
which extends fimu Tiicsto to Ijondon, may ho coiibidoicd as only 
foiining xHiit of this pen, and the end of such xJcn at London, held 
and dll toted hy the hand ot the wiitei, will oommimxcatc a motion 
to its point at Tiiestc, lu oxaot coiiosxiondonco with tho chaiaeicia 
foi mod by tho liand of tho wiitoi 

Thus, if tho wiitei at London movo tho oxticnnty of tho con- 
ducting WHO so as to wiito a x>hiaso oi lus usual aulogiaxih, tho 
Xiomt at Tiicftte will Iheio iiiHCiiho on tho piexiaicd 
same with tho same signatnic annexed, and the wilting ot 

the phiaso and tho siguatuio will ho identic al witli that of tho 
itci 

In tho same mannoi a xnolilo oi x^*^itic-it, oi any othoi outline 
di awing may bo inodiiocd a< a distance TSio methods of accom- 
Xilishing thife dopoud, like tho olhoi x>oi foi mane gb of eleetmcity m 
tins axqdi cation ot it, on tho nltoinalo tiansniission and siisxjonaion 
of the oiuieut, and on its dccomxiosing iiowoi , but as thoj aio at 
Xuosont moio nmltoia of omiosity than of inaotieal utility, -we 
shall not detain tho icadoi heio with any moio detailed notice 
of them* 


iioTJsr’fl Ti II 

218 This appal aluB, wlnoli is in oxtensivo uso in tlio United 

btaUs, IS an oxamx>lo of tho class of ximiting tologiaphs, that is, 

G6 
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iivstiumcnta piml m tlio oidniiu's tlit thsjkaiih ttf 

tile station to %vliicli it is adtliossul, l)y means el ii im'SN* i ( d 

at tliQ station fiom Inch it is Uunsniittisl Inaoiniiiirt aiHi, 
tills is accoiiijilislioft bj tlio thioo/oims of fih^ia|»h tb in 

(202, 203, and 20l), but in theso eases tin flis|jtiiib ii piudid 
oi “wiitton in tiphd, TvhieJi is uttendod mth tlio inin>iL\( nn in o el 
lit-iiag xiudfi stood onlj bj tboso wlio iiosscss, and nio MiJlnKiitU 
fainilni "ttitli tho Icci The pioeoss ot di i iplu iiufjf U, ami 
^vnting it m ooiiimon chniaotois, ocoujji my moio oi \* »i 
tiiiie, foi some piiinoscs, suoh foi oxumplo lu thiif of |f>in nalt'^iti, 
tills time must bo tnkoii mio aoccuini in i dnuuiiinf Um 
111 autiofll celciity ot eoimminioations, inamniud) as tlit' disjaitth 

so luterpictcd, is not a'v tillable to tlio puifics Co ivliom it is 

adtii cssed 




hi ni^v 
I httn 


tcieyiaiui iNliiob instead of imjacssinf^ on jmpc i ihuimdi i iii 
~il>liOi, iivoiild impicss the cliaiaoteib ot ooiniiioii lotft i-pn ts, km ii 
tlxowglx tliuao aliouMbo tiausmitlocl and inipiessi fl iif n t i liUo 
tiirin. that ot the trauaimssiou of tlio oliaiuoteis iii mjdui, 

ii e V ei theloss be, in. ofteot^ moio expeditious, mom tum^ 

Ha-rad by bupoi&udmg tho pioooss of Jutoipiotmy' tlu' tipfic i 
IS lost bj tho relative slonncss ot tho tuiiiMimssiuii 

It is CMtlciit that tliOEsO obscii aliens, btniip #,in('ial, 
applicable, not oiilj to the insti unient iv o luo now nhimi tu 

but to nil otliGia of tlic ^jtuuo clnss 

219 House's piintintT tologiapfi, like all othoi t<d<yiiiphtn 

consists ol tuo distinct pints, u ciiniuuituf tii^ 

tho tiansmissioTi oi tlio cut mil, and a 
i\hioli tho ouuent uiiuiiiy fuuii a 


all o 



an.Ss.ti lime Jits, 

to g 01 01 II 

pi fn ting appaiatiis upon, 
cliatnut station opciatcs 

™ whioli Hio tinininission ol tlio mti lent ii ii.n- 

the imgoi -boai<l, le eiibsliiiiliallj Iho (utni' 
“® tologiaph ftheadj iloeoubctl 'I’lu. ]i,.sv- 

J« pi odHcoe by Us lo^oUltlon the pntsiUion'i ol tho iim i ( ii( , 

Tl ^‘omwit’fl by olooh-AVoiIv, but l.j llio fool of Du. 

«.o ot ®f 'i?"'' “'f «■ 1 - «i"» 

l »<tez tho oieo of tho commutUoi in tho hir 80 (ii 81 i 

JJio lotntion ot tins t,I,cd i, „uosted nt th« ,m,nl <.oii. i- 

x'xomo^Va'^ic^aili Oxpo.liotu m ,u 

rH " f sc, 'x 



IlOXr&c’s TELEGRAPH, 


tho caso of ilio Ficiioh telogiaplis, anti m tliat of the 

Iclogiaph oxplamcd m 

Let 11. *1 tlicu suppose that hj putting douu any that 

insoiibGtl with A foi oxainplo at the station s, a eoitain dial oi 
nlieol fit h', having ujioii it letters coiiespondmg ith those of the 
koT,-lioaid at s, is ao moved that the lettoi t is hi ought into a 
ocitaiii- position Tlio Ictteis upon this wheel aic foiined m lolief 
lilvo tvpo, and when succossuely bi ought into the nocessaiy 
position h\ tho action of the cm lent, lia-v in^ juovioublj passed m 
conluot with an mhmg appaintus, a hand oi iibhon of papoi is 
]n«ssccl against thoiu by moans inovidod at tho station s', and tlio 
iinpiossioii of tho lotlti is made upon tho papei By the iievfc 
aoiioji of the ouiionl, the succeeding lottci tinnsmittod is hi ought 
to lliG same position, tho iibbou of pajiei being lueanwliilo diaivn 
foiwaiel, uuothoi nnpitssioii tahes ^dace, and ao on 

'J-lio appaiatiis hj whioli thoiibbon of papci is mo’vcd, thctj^io 
iiihcd, and tho pnpci inosscd against it is not woihcd bj tho 
ouiiciit That pioooss ig effccti d by nicchamsin put m opeiation 
bj tho figonl at the station at which tho dispatch is leconod 

In Ilio figuio, lh( iihboii ot papei is lopiescntcd at l, nxion a 
lollti liom which it 11 giadnally diaWii, ns letter bj lottoi tho 
woids of the di spilt li aie impiessod upon it !lJic black band 
wbioK appeals upon a no thci lolloi is an endless atiap by winch 
tlio tyxifiJS aio inked 

Tn tlio incohuniHin ns well of the tinnsmitting as of the 
loceivitig appniatus, thoio nio many details showing nuioU 
iiigomiity of ooutinancc, and lesomocs ot invention, which, 
liowGvoi, aio too oomijlioatcet to admit of any oleai exposition 
with out umnoiouH plans and sections, and wluoh wo must 
pass oyci 

'Llio punting appaiatus, at tho station at which the dispatch is 
A icecivod, IS put in opeiatiou lij tho notion upon tho tieddlo, 
in tho sftuio innniioi as in the tinnsmitting aiipaiatiis at the othoi 

station 

'^Lho gaUaiuo ajtpiiutus, w hieh supplies tho cuiient foi woiking 
tins nxipaiatus, is tho hatloiy of Oioio, dosciibed in (34) About 
thiiiy oyhudiical pans aio neccssaxjp foi a distance of lOO 

miles 

Tho Jiist Imo opointmg with this aiipaiatus was estahhslied 
between Now loik and Pliiliidolphia ill 1819 
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i^eedtu anroitArir 

220# Tho Magnetic Tolcgiapli Comiiany, lotamiiig tlie noodle 
indiontoi^ gonoially used m England, liavo lojeoted llio gllvanio 
"battel y, and snlistitutecT tlio magnoto-oleotiio foi llio voltaic 
cm lent Tho mstiiiniGnts they havo adopted oio those which 


* rig 00 



woie patented hy Mc&sis Henley and lioiatci, with sonio modi- 
fioationb 

This foim of telegiajih, enclosed m its case, is shown in jdg 91 
(p divested of its case m fig 90 

Tho cimont is piodnced hy elec tie- magnets, whoso polos aio 
nioAcd in close piovimity with those of stiong eoinponnd pci- 
manent magnets These lattei aio lepiesonlcd at (hg 00) At 
then polos a stiaight piece of soft non is placed, hy the mdnoti^o 
iniincnco of vhich the magnetism of the se'vcinl hais compo&ing 
tho compound magnet is collected and combined Thoehotio- 
anagnots aio foimcd in tho '"usual waj , and aio mounted on 
conties on which they axe turned hy le^ois, which plowed fioiix 
oithci side of tho case, so that tho agent can voik ono with 
each hand When they have been piosscd down by Iho hand 
they aiG laised to llieii foimci position hy bpimgs which aio 
fixed on then axlo 

When these lovois aio picssed down, tho eloclio-magnots aio 
iGvoisod in tho i elation of thou xioles to those ol the ponnanont 
magnots, and momentaiy ouiienls aio iiausniittcd on tho cou- 
duoiing wiies, and when tho lovois aio obsoivcd to iiso to then 
foimci 11 osition, momentaiy omioiils mo again tian,mittod, hut 
in n contiaiy diieolion 

Tho omxoiits thus tianamittcd on iho Ime-wues oio icoGi\cd at 
tho station to which tlio dispatch is tiansnuttcd upon iho coils ol 
oloctio-ningnots, which aio placed midei tho desk upon whieh tho 
indicating nee dies ftio and they impnxt iompoiaiy 

es 
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in*igiiGtis)n to tliGsG Thc^o elect lo-maguota act up on a small 
pcimanent inngiioi suspended imdoi the desk, on tlio a^Ja of the 
indicating necdlo, and. paiallol to it They deflcet tlm nccdlo oil 
the ono side 01 tho othoi, at tlio nioinont they leceivo tho 
magnetism fiom tho ouiioiit, and then dedootion is ooiiimucd hy 
tho e fleet ot tho induced inagiiotiBiu pnoduced hy tho poiinanont 
magnet on the olcctio-magiiot 

AVhon the handlo is laised, tho moTiientaiy omiont homg 
lopioduced, hilt in tho coiitiniy diieotion, tho polaiity of tho 
elcctio -magnet at tho distant station is loioisodj and tho ncodlo 
IS deheoted in tlio &amo nininioi to tho otliei sido 


niu iiN i>nTNJJ\o TixioniPir 

221 Ml Bictif "who liasohlainod suoh well-meiited oelohiity by 
Ins Btico OSS fill O’voi lions m cslahlishing elect no comimimo alien hy 
siihmaiino oahlos ho two on tho United Kingdom and tho conUuont 
ol Pmopo, and nioie locontly hetiveeii the oontiiionts of Euiopo 
and Afiica, took out, eonjoiiitlj with !Mi House, a patent foi a 
pi lilting telcgiaph, tlio oiigmal foini of -whioh la xopie&ontod m 
lig^<)2(p 113) 

Tlio appniatus, like that oi House’s Amoiican tolcgiaph, aliendy 
dcHOiibcd, ooiisists of a koj-hoaid, whioh is tho tinnsmitting 
upiiaiatiis 01 commutatoi, and do os not diflox in any iitipoi tank 
pailiculai fi.oin that alieady dosoiihed Tho iccoiving and 
Xjointnig appaintus is also vciy similai, and stands mioii tho koy- 
hoaid 111 fiont of it is an mdieatmg dial, tho hand upon which 
points suoccfesivoly to tho lottois punted upon tho seioll of papoi 
hy tho aj)x»aiatus hcliiiid tho dial TIio piintiug apxiaiatiis, wijjli 
fionio modifications, is bimilni to that of House 

This lolegiaxili is, oi i\as, lately oxhihited at woilc in tlio 
Panoxiticou of boioneo, in Loicestei *Sq_uaie 

Tho Messis Biotl aio undoi stood, lioivovci, to bo engaged npon 
tho consti notion ol an instiuiuout which is ov^icotcd to attain tlio 
eamo objects in a moio satisfaotoxy niaiinoi 

Cin-XlIJ-Y Ol Lit VNSMISSIOIS'* 

222 Although it ho tiuo that tlio signals mado at any ono 
tclogiaxihio station mo icndciod iiistaiitancouBly appniout at 
anothoi, no mattei how distant, it must not thoioioio ho infoiiod 
that tho ti nnsmisaiou of inossagob hy the tologiaxih is cipiially 
inslaiilnnooiia Not only is this not tho enso, hnl tho coloiity ■svitli 
which messages aio convoyed botweon station and station, so as to 
ho londcicd piaotically avail ahlo foi tho xmixiosos of mtoi coinmu- 
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Bioation, diffeis "vcij mucli T\lien ono foim of telc| 5 raj>liio iiistiU" 
ment oi on© of opciatois is compaicd ■N\itU anothoi 

Tlio pioiilaLlo lesult of tho opciation of any lologiapU is 
o\iclcntly measxuod tho nnnihor of avoids which it is cajiahlo ot 
trail smitting in such a shape as to bo intollij^iblo by the paity to 
whom tho message la addichsed, in a given time This, ivhioh wo 
shall call tlio cel only of linnsmission, and which as «xaiito dibtiiiot 
fiom the > olo city with which clcotiio signals mo coiivcjcd ftoni 
station to station, is thoicfoio a most impoitant olomont in tho 
estimation of tho value of any tclegiapluo appaiatits 

223 This coleiity of ti an amission dopoiida upon a gioai niimhoi 
of ciLcimiataiioes, scieinl of whioh aio liidopendcni of tho telo- 
giaiilno sppaiatus Tho pi iiieipal of theso aie — - 

1 Tho slvill and aCjility of the tiansmitting agent 

2 Tho qiuoknoas of eye, aotuily and attention of tho iccei\ing 
agent, 

3 Tho insti uinont used foi ti ansmission , 

4 Tho instinmont used foi iccoption 

5 Tho distance to which tho dispatch la tiausmitted 

6 Tho insulation moio oi loss poifoct of the Imc wiies 

7 The ucathci 

'NVith all and each of ilioso conditions and q^ii all tics tho oelonty 
With which the dispatches aio lecciied and icndeicd aymlablo at 
then place of destination, vaiiea, and with some ot them this v ana- 
tion ovtonds to ^ erj w ido limits 

224 Hilloiout t el egi apl lists ]ia\e ^e^y diJlciont powois as to 
cclciitj These iJowois depend on jn ictieo as well as upon 
natuial ability and aptitude, xnd on manual devteiity, Not only 
IS it nece&saiy to tinnsmit the signals in ipiicL succession, but to 
do so with such distinctness that they shall bo loadily intoipiotod^ 
and such eoiioclness ns to londci lopctitions iinncccssaiy In 
this lespect toleginphists having equal piaotico dillci ono fioiii, 
anothei as much as do oloiks, sonio wilting lapidU and logibl^'', 
somo lajudly but not legiblj , somo legibly but not lapidly, uml 
some ncithoz lapidly noi legibly Tho ichiti'vo ability of tolo-r 
giapliists in this lespeot is paitly mental and paitly mcohanioal, 
dcxiending as muoh iixion quickness of mtolligonoo, attonUoii, and 
observation, as upon manual dovlciity and add i css 

Tho gicut liabilitj, to dolnj, aiising fiom tho lailuio of tho 
transmittci to londoi himsi,lf nndoi stood hy tho leoci'voi, is xon- 
dored maiufcst by tho fact that iii all tolcgiaxihs coiivontional 
signs aio ostablishod foi tho woids, **wail,” loiieat,*^ 
undci stood, “ undei stood, **piococd,’^ and tlio liko AVJion 
tho ti ausniittor is going on fastoi than tho i ccoivoi oan take down 
tho woida 01 undci^lantl thorn, then tho latloi i omit a tho ‘Jigu to 
00 
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wait,” and if tins sign la so'voial tunes lopcatccl, tlio nccc&sity of 
pioeoDcling slowei is ai>paiont II tlio leccivoi mistakes n sen 
tenoe, woid, oi lottci, lio i omits ilio sign to lopeat ” At tho 
end of each sentence, ho i emits the sign itudoi stood, and so on. 

ITow it will ho oasiljf conceived that this nceossity foi li oq_uont 
inlci change of signs between the ioeoi\Gi and tiausinittoi must 
aheot, m an impoitaiit dcgico, tho colciity of Itausnussion, and 
that its liecxnonojr must dopend, not only on tho abilities of tho 
tolcginphio agents, hut also on tho chaiaetoi of tho signs tianS’- 
imttcd by tho iiiati uinoiita, accoiding na they aio nioio oi less 
ob\'T.ons ancl iiiioqmvoonl 

226 It IS a lomaxkablo and voiy oniioiis eii onni stance, that, 
indopendentljf of tho meio coloiitj, olcnincss, and coiicotucss 
of ti ausmission with coitam ielogiaphio instminonts eacli telo- 
giaplust haa a mauiici and oliaiaotoi, which is so jjcciiliai 
to liiiuBolf, that pci'sons iccoia mg his dispatch at a distant 
fotation, lecogniso his peisonality with ns much ccitamty and 
iacility aa they would lecogniso the handwmtuig of a coiie- 
spondent, oi tho voico and ntteianec of a fiioiid oi actinaiiilanoo, 
whom tl icy might lien speak in an adjacent loom Tho agents 
habituallj oiigagod at each of tho tclcgiapluo slalions, in this 
way, soon becoino aotpiaintcd with tlioso ol all tho otlui stations 
on tho snino lino, so that, at tho cominonceinent of a dispatch, 
tlioy 11 limed lately know who is ti ansi nil ting it 

'While tho aptitude of the tiansinittoi is paitly niamml oi 
mcolianieal, that of tho lecenei of a dispatch is not at all so, In 
somo tologiaiihio mstiumonts, as w'‘0 have soon, tho picsonoo of a. 
leeoi'ving agent is imnecossaij’', tho dispatch being wiitteii oi 
pi luted by the ajumiatus itself In all iiisti union ts, howcvei, winch 
moioly exhibit* aibitiaiy Bignals, expiessmg Icttois, luimbeis, 
Ol woids, the colciity must depend on tho skill, aptitude, and 
quickness of c>o of tho icccivex, to catch and commit tti pn]jei tho 
siicocsaion of lotteis oi woids, as fast as tho bignals oxpiessmg 
thorn aio piodueed befoio him 

226 In gcnoial, it is much moio casj to tiansimt lajndly than 
to leceno lapidly Tho tianHiiutlci knoMs befoiohand what 
signs lio IS about to piodueo, whilo each ol them comes upon the 
ioeoi\oi altogiihci unawaics, and if, m tho ocleiity of thon suc- 
eession, one oi moio of them osoapo liis eye, ho iH obliged oithoi to 
guess at the missed lotloi oi lottcis, which ho can soinotiines do 
with all tho iGtpusilo elcaincss and ccitainiy, oi lie must an cst 
tho tinnsmitioi, which ho does by giving tho sign, **iei>cat,” 
and so delay aiisoa 

111 tolcgiaphs which woik by a senes of visible signs, whcthoi 
they bo dolleotions of the noodle, as in tho Isnglisli iiistiiiinouts, 

Cl 
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atiitiidoB of tlio aiHiBj as m tlio Pienoli Btato mstiuinoiitB, or pom 
toiB ducotod to tlio lotteiB oi on a dinl^ as in iho lailwcvv 

instiiimonta, tho oolciitj of tlio tiansmissiou must bo dctcimmod 
by tlio powoi of tlio loss iiblo of tlio two agents, tlio tiansniittcr 
and iccoivoi If the tinnsimtfcoi bo able to sond tho lottois inoic 
lajndly than ilio reeoivci oau load nnd tako them down, ho ini’Es 
modoiato hia paoo to ihc limit dotoiimnod by tho jiowoi of Ins coi 
loapondont If tho icocivci bo capable of leading and taking 
down fastoi than tho tiansimttoi is ablo to sond tho lottois, lii 
snjioiioi foioo IS useless IIo can only wiito tho disxijitoh ns fast 
as ho iccoiYcs it* To send disx)alolic& with tho gicntcsb ndvaniagf 
of ocloiily, tho agents yoked to coiicsx>onding inslimnenta ouglil 
to bo selcoted of as ncaily equal ability as jiossible, siiico llii 
slowoi ot a iiaii noooHbaxily noiitiiilisos tho supoiioi skill of In 
follow, and tho disxmtoh would inooccd with equal ooleiity if lit 
woio yoked with a less able ooiicspondont 

As quioknoss of hand is essential to tho ti ansmiltoi , quioknoa 
of oyo IS nooossaiy to tlioiecoi-vei 

227* In all foims of tolegiaxih ‘nhioli ox^noss tho lottois 1>3 
signals, suoh as tho neocllo telogiax>h, and tho S’lenoh State tolo 
giaj)h, a 001 tarn jianbo is noeosbary botn oon lottei and loitei, ft 
Xnovont tho signals being confounded one with anothei In iTic 
single noodlo instiumoni, iho lottois being cxxnossod by ftom out 
to fom doilootions of tho noodle, and in ilio doublo noodlo, fi on 
oiio to two, tho moan tnuo of oaoli lottei is that ot two and a lial 
deHooUonsm thoono, ind onoand a half in tho othoi, tho inloiMxl 
botween lottoL and lottoi being tho same in both Gw mg to tlit 
slowness of tiansmission of tho singlq noodlo instimnont, it i 
only used between sccondaiy stations, whoio theio is but littX 
business It must, howoVoi, bo icmoinbercd, imcompaiing tlii 
lolativo coloiity of diftoiont instinmonts, that tho double neocll 
instiumonfc, as well as tho bionoh State iologiax>h, is, lu fact, twi 
indoxiondont tologi ax>hB, haiing not only sox>ai ato and mdoponilon 
ti ansraittmg and indicating ax>xiaiatus, with then icsxieots.'v 
aoccHsoiioB, batloiios, Ac , but scpaiato and inde])ondcnt coiidiiot 
iiig wncs It IS, 111 eficot, ns it two equally owe if ul and iiid.e 
XJondont sloam onginos woio muted in tho saiiio woik, in oidoi t 
obtain doublo x^o^vei 

228 In 1860, l\ti Walkoi mado soino oaloulations, with 111 

viow to dotoimme iho aieiago ooloiity of tiansnmsion at Ilia 

timo with tho doublo noodlo in sti union t in tho 1 lands of eonixio 

lout oxioiatois, and imblishod tho lo suits in hia woik on eleoti i 

tolegiaxih manixmlniion Iblovon mossagos wcio tmiod, all < 

moio than iho usual length, tho slioiicst consisting ot 7^ aiul tli 

longoBt of 301 woids Tho total numboi of woids was 2038, aii< 
02 
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tlioir avciago length wns 210 woids The total iiino 

ti an suns Sion waa 1G2 ammilesi and, oonsccLiionilj , ilio avoiago 
wnhoi of woids tiansmittcd, poi ininnto^ was 16 -I The gicatcst 
loocl of tiniisnussion was 20^, and tlio least 8^ T\oids poi wiimite 
Ah it might bo oonsidoiod piobable that fom oi fu o ycais* gonoiol 
pLticnoo and pi notice might ha\G impio\cd the ability of tho 
jciatois, T applied to tho sooiotaiy of tho J'leotiio Tolegiaph Com- 
uij , Ml Foudiainoi, ie<iuc sting him to cause a HulHoiont numboi 
luossagos, tinii&iaittod m tho oidmaty com so of businoss with 
lo douhio iiccdlo iiisti uinciit, to ho timed, which lio was so obliging 
rib do, m Juno, 1864, and Iho following woio tho icsulta 

11 HrLhsa&es — Niinibei of woitls iii tho atldie‘<scs 81 

,, ,, ,, messages ICO 

U?otal uaiaboL of woids tiuiismittod 211 

I'otal tiino of tiausmifssion CS9 Bceoiids 

A\ciftgo iminhei ol woids tiansmittcd poi miuuto 21^ 

Tt appeal s, thoiofoic, that tho n’seinge ocleiity of ii aiismission 
ith this insiiumeiit has iiioicnsLd in tho latio ot about 16 to 21 
Q’lio gicatest ciloiity of tiansiiiisaion was, iii this case, 21^, and 
10 least 16 1 "Woids iJci miuuto 

22‘) 't'ho mannoi m -whieh tho mngiioUo clooluo omicnt aifeols 
lo iiecdlo in tho aiiniigomont adopted hj tlic ilagnotio Tologiaxih 
omxmny, being some what diltoiont fioiu tliatinocUiocd in tho com- 
lon iieodlo msti imioiits, woikod bv tho ISlootiio Tologiapdi^CoiniiaTiy , 
Lthoiigh tho systems of tologiaphio sigiiala me not ossenti illy dif- 
nont, it apnioaied to mo to bo not inipiossiblo that tho difleienco 
otwcon tho insliumonls might moio oi less nftoettho eohiity ol 
unsiiussion I tlioicfoio letiucatod Mi Ihight, Iho Seoiotaiy ot 
10 l^ragiiciio Coinimuy, to tiino a soiics ol dispalohos timisniittcd 
i tho oidmaiy com so of business This was accoithngly done on 
10 28th of Juno, 1864, and the following woio tho lesulls ’ — > 

VI iroHsagos miTiiboi of wo ids 2792 

[pimo ot ttausniibsion » 102"^ 8" 

i i I mm 

Avoiogo luunhoi of woiils poi minuto 27^, 

Cfho gi rates fc ooloiiLy of ti anwmssion nttniuod in tins soiic’^.of 
lossngcs was woids pioi immito 
'Die tntuo soiies consisted of messages liausmittod fiom London 
■> Liveipool, on ti pan of douMo iioodlo inBtiuiuenls, at diftoiont 
inins ot tho day, and woio oai of Lilly tabulated 3 u the soiios, «o\ oi al 
lossagi s WOIO included, tho tiansmibsion of which was oveof)- 
loiiully wlow, oiviiig oiilioi to the diflloult ii^tuie of tho comiiuim- 

ations, eoiisislmg of long woids lu xnnato cn>lioi, ox of tho nanios 
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offoioigu towns, 01, m ‘fine, fiom tlio inacoiimcy oi sloiivncs^i of the 
ti ail emitting oloik in Loiuton It would seem, tliciofoio, Hint tins 

sonco of messages inoliulcs iait conditions lor lui nvoi igo rt suit 
It would, tliGicfoio, ai>XJcni that the uocdlo iiisti uiucnts worked 
hy the mngncto-oleotiio cun out used hy this oomimiiy aio, tcfauf 
tbiiSj Busooptiblo of gieatoi ooloiity of tiaiistiiissioii iliaii tho 
lubtrumonts m wluoli tho needles aio a fleeted l>y tho eoniinoii 

voltaio ounont, m the latio of about 27 to 21 , oi 9 to 7 

Ono of tliQ causes whioli lias been assigned to this incifascd 
efflcioiioy, IS the fact that tho noodles of tho maguotio iiisti uiut ut** 
ha’ve a dead heatf whilo those of the 'voltaio msti uiucnls, in sink- 
ing tho stops, have a iccoil, and vibiato t’uo oi thieo times bcfoio 
they come to lost ^Vliotliei this bo tho icnl oaiiso of the difin- 
oneo, fmfchoi OA-poiience must ]iio\o, but it is diftlcull to inmgino 
that it can bo due to any cause mdepondont of ilio instiuraeiils, 
seeing tho laige numbei of messages fiom uhich tho a\cjngo has 
been computed 
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230 Illustiatlon of tlio oiHoionoy of tUo iioodlo mnentq — ^231 Hate 

of tmnamiBSion witli tlio Fieiioh state tele^jraphs — 232 ^Vlth the 
I'lonoh lailway telegraplis — 23d With the Moi^e telegraph — 

Disci opaney of icpoits — 235 Causes oi itsceleiitj — 23(J Hate with 
Bam*s telegraph — 2 i7 TiatisiniHsioii of music ■ — ^238 Rato ot 
ti ansmissioii i th I lousa* h telegraph — 239 Distance so m cti mea a ffco ti 
celerity — 210 Fxampks of distant trauamissions m U S — 211 
Advantages of iinifoim oigaiuBaiion — 212 Uses ot the elcotiio tolo 
graph — 213 Buhject of dispntohcs — 211 Rlfccb of tho tariff — 
216 Uses of tho telegiaph in laihvay lnisine«ia — 216 Portahlo 
lailway tologiaph — 217 Piacticiil iihcs on i ail ways — 249 Its econo 
mical advantages 

230 Ml* AValkor, ^vlliulg lu ISoO, gives tlie foUomng lUiistia- 
tion of tho ofRoionojr 'w hioh has hoon nttmned in tlio Vn Diking of tho 
iioedlo syfltoin, and lu tho managomenfcgonoially of tho telegraphic 
busiiuiss — 

Tho into nfc -Nyhioh nowspajioi dispatohoa are tiaiigmitted fiom 
Dover to Lon don j ib a ^ood illiistiation of tlio perfeot state to 
wluoh tho noodlo tolograjih hcB aitaiuodj and of the apt maiiipii- 
latioii of iho ofUooiB m ohaigo Tho mail^ which leaves PariB 
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about micl*-day, convoys lo liii^laud dasxmtclics cont xiuinf^^ Hio 
latest news, wluoli me intended to apjicai m the whole ixnpi-tfisioii 
of the inoining papei To this oiid, it is mtoiidcd that a 
dolivoied to the oditoL in I ondoii. about tliieo oVlook in tho luiJin- 
ing 'Iho dispatoliea aio gL\en m ohaigo to us at Doaci soon 
aftei the aiiival of the boat, ivliieh of coni so clopcnds on the AVind 
and the weathc i The oflieci on duty at Do\oi, having iii st hastily 
glanced tliioiigh the nianuseiipt lo sec that all 13 oloai to him and 
legible, calls * London ^ aiidcomiucnces the liaiisnussion T'he uutni o 
of these dispatches may he dally scon hy ipfoicnoo to * 'Lho 
Times’ Tho miscellaneous ohaiaciei of tho intelhgoiioo (licit 111 
coutaiuod, and tho continual ficsh iinincs of jicisons ami i>liitus, 
make them a fan samplo foi lUustiaiiiig tho capabilities t>f the 
olcctiio lolcgiapli as it now is The clcik, who is all ulonc, 
placing tho papn boioio him in a good light, ami seated at the 
mstiuinent, doliveis the dispatch, loltei hy Icttoi, ami word hy 
Tvoid, to hib coiicspondont in Loudon , and although tho oyo is 
tianbfeiicct lapidly fiom the mamibciipt co^iy to tho tolcginph 
mstiuincnt, and hoth hands aio ooovipud at tho lattoi, ho Miy 
laicly has cause to i>aubo m lus piogicss, and as laioly al'io doc^i 
lie commit an ciioi And, on acconut of the ex.ticmc-ly lumted 
time witlmi which the wliolo opciation must bo eompicssed, he le 
not able, like the xmntci, to cotttet I^ts rojji/ 

“At London tlicio aie two eUiks on dutj, one to lead iho sig- 
nals ab they come, and the otlici to wiito They lino xuoMOiisly 
aiiaiiged then books nmlpijieis and, as soon as the Mgnal foi 
piopaiation is given, iho wiitci bits bcfoio Ins juanifold book, and 
tho leadoi gnes him distnu tly woid foi woid as it ani\cs, nii an- 
while, a mcbsetigei has been dispatohi d foi a cih, which aioiv wails 
lu londincss 'When tho dispatch is completed, the olctk who haw 
lecoiyod it leads tluoiigli tho manusoiipt of tho othoi, in oidii lo 
see that he has not imsnndei stood him in any w 01 d Tho lioui s am I 
minutes of ooitimcncmg and ending uio noted, and tho eop> hting 
signed IS sent undoi ohloinl seal to its destination, tho manifold fiic- 
similo being ictaincd na otn oflioo copy, to authcnticato vi ibatiin 
what we has e delis eied This copy and the oiiginal meet lo^otln i 
at the chief tele gi nxdi oH ice atTunhiidgc, tally in the day, iindaic 
com^iaied "When tho woik as osci, and tho dispatohca have 
10 ached thou dost 111 atiou, the cleiks c-oimt ovoi tlio iiunihn oj 
svoids and tho niimhei of nimutos, ami iiiid the lato mniiiU ” 
231 The signals ndojitcd to evpioss tho lottois m the b’loiioh 
State tolegiapli being each made by a single mol 1011 of tho. aims, 
they nocessaiily aio xnodnood sviUi gioatoi colei ity than tho nmlU- 
Xdie d dcilo xion^ of llio iie e die - ins ti umonis Lik 0 the double ncc die - 

mstiumont, tho ITonch tclcgiajih is composed in fact of two 
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comxilotoly mdopciidcnl tologiaphio mstiiimcuts* with two ludo- 
pondciit conducting "w^iies, and its celoiity of tiansmissiou is due 
to tlieii coiidnnod powois, 

It la stated by tUo dueotois of the adiniiusti ation that the 
avoiago tiansniittmg powcia of tho-^o telogiapha 13 neiiily 200 
Icttois 01 signs poi minute 

2 }2 The alxthahctioal tolegiaphs, of ivhich the Fionoh 1 ail way 
tclogiaph may bo taleon as nn CA-aniple, me much elowoi lu then 
lato of ti 'll! sniis Sion Hiogiiet, wrho has consti noted those 

wroihcd in hianoo^ nud supoiiutcndcd ami du coted thou operation^ 
says, that thou avoingo lato of ti ansmission, whou fauly woikcd, 
as about 10 lotteia pei minute 

2 J3 Tho wilting and pimtiiig tolegiaphs aio independent of a 
icoGi\ing agent, tho iccciving appaiatus in all these being 
aiiiomatLC All tlicse mstiumonts haAO an advantage ovei the 
ICnglish and l*honoh tolegiaphs, inasinuoh as they cmploj only 
one ooiuluoting wiio, and those who punt the dis^pateh in tho 
common httoi-picss elininotois, )ia\o tho fiiithoi advantage ot 
being wholly indcpoiulent of tlio slcill of any agent to lutoipiet 01 
dceii>hci them 

Till cf'lti it 3 '' of liansinission attainable with the HIoiso tologiaph, 
which of all tho foims of tclcgiapluo appaiatus hitherto invented 
IS the most oxtonsi\oly used, is leiy oonsidoiablo, but vanes 
pel haps still moio than the noodlo-instiiunontg, with the skill oi 
the tologi aphis t 

In this 1 iisti uinout, it will be leniemheiod that the ti nnsmittmg 
agent plays upon a koy-ooimnutatoi , tho lottcis hoing sovoially 
oxpi03SL.d by repealed tQiiohes of tho key bucceeding each othci, 
aftoi loiigoi 01 shoitor inteivala At tho station ieooL\iiig tho 
dispatch, tho aimatiuo of the olcotio-inaguot moA es simultaneously 
w ith tho ti ansmitiiiig key, and at each of its motions towaids tho 
magnet, it pioduocs a distmetly audible click Tho lecoivmg 
(igont aetxuiroH by piactico such c^portnosB and t^uioltness of cai, 
that by listening to this clicking lie is able to intoixiict the 
dispatch, and to wiito it down 01 dictate it to a cleik ivitliout 
using the appaiatus foi impicssmg it uj)on tho papoi iibbon 

DilFcient tclogiaiihiBis aoq^uno tins jjowei of oral inteipietation 
of the dispalohos with difloicni degiocs of facility and pieoifcion , 
but all aio nioic 01 less ipasteis of it So much so, that in most 
cases oil tho Amciican lines, it is hj tho clicking of tho magnet 
that tho messages aie taken doivii, hoiiig aftoi w aids collected, if 
nccc Shaiy, by compaiiboii with tho indonlcd iibbon 

Tho telegraphist is ^ table, upon which tho instrumout 

etands, Jiaving hefoio him tho pax»oi npiou which the mosaago is to 

be wiittcn, and at his loft a pio'MBiou of blockload xJcncils loady 
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usually half a do/on Wlioii ilio ti anfimission 
m xlio iJioa*jago ooiniiionoLs, tlio cUotio-mtigiioi tliotiilos it to 
lot^i by lottoi , at tlio ^aino timo mclcntiiig it ujiou tlio paijox 
iibbon IXo Tiriitcs it cloivu, aiid^ in gonuial, it is dcliveiLd by 
tlio mag not as fast as ho oan wiito it, n\ ailing lumself of all 
buoIl abbioviatioiis as aio intolligiblo to llioso who may haio to 
toad, it As tlio points of tho jioiioils aio Hiiooossivoly 110111 ho lay s 
luQin oil tlio table at his light hand A poison engaged oacIu- 

lliai pioccss, Msits his table fioiii time to tinio, ii points 
tlio ponoils lying on his light, and loplacos them 011 his loft 'Ihis 
1101 sou passes lound tho tologiapli oIIIlo, fioin table to table, Jcouii- 

ing up a constant supply ot pioptily pointed poiioili at the hand 
of <)aoh tologiaphist 

Iho moat export telogiajihists aio able to take domi tho inea- 
siigofl m this ninnnoi by eai, without any lofcionoo to tho iibbon, 

Y^l subsequent "v oiiilcation 

WJioii tlio incssago is oonohuled, tho sheet on nhiohit is \n iittoii is 
naiuiotl to aiiotlioi olcik, who is jii^o^idod with a stock ol envelopes, 
111 ono oc which lio onolo&os it , and, wilting tho addioss upon it, 
(LoIi\cib it to n niosSougei, who foiwaxds it to iho pmty to %vhoin 
it 10 addiessed jMoan while tho papoi iihboii, on whioli tlio 
niossngo has boon indented in tho tologiaph oitdiois, is cut oil, 
loldod uji, iiiirl pic soiled foi lefeionoo 

It IS only, howcxoi, tho most oxpoit class of tologi aiiluKis that 
oan opoiato 111 tins way Otlicis, loss able, aic always obliged to 
voiity iiTid coiToot what thoy have taken down, hy compnnson 
wiUi tho mclontod labboii, aftei tho iiicssago liiis bocn eonoludod , 
while oUiQis loss ablo still, cannot tiiist thoinsolios to take do'^vll 
hi/ ouj , and sit bofoio tho iibbon as it is disohaigod fiom the lolloi, 
wilting out iho mossago fiom it ht/ at/o 

Tho salaiios alloucd to diiloicnt agents vaiy aocoidiiig to tho 
Hkill thoy attain in those opcinlions One who acquit os the powoi 
ii£ taking down lapidly and coiiootly hi/ eat vill looeho ii\ioe tho 
fnnonnt allowed to him who oan only tako do^Yn hi/ tfyc, tho lattoi 
being always iniioh slo^^oi than iho foimoi 

It of ton happens that tho i>oWor of mtoipioting easily and 
ooiioctly 7 ji/ oat is voiy impoitniit, as in iho oaso in which tho 
iiioohiinlsm of tlio instiiimont loi moving and mdontmg tho papoi 
may ]ia\ o boon uooidon tally doiaiigod and disabled, 01 111 which 
tho oJlloo may bo dolloxoiit in its suiiply of pajjoi iibbon 

lly tho 01 nl inothod of loooption tho oiitno locoiving apiiaralus, 

oxoept tho olooiro -magnet and ils niraatuio, is dispensed with 

If n inisiako is oomimttod by iho ii ansmitiing agent, in oonao- 

([uonoo of "^vliioh a woid 01 phiaso 13 uiiintolligiblo, tho loooiving 

ngoiit intoioopls tho ouiiont, and sigmUcs tliat tho woid is to 
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l>e lox^oatcd, and at tho same iimo toaia oft the oiioneous jiait ol 
llio iibLoii Tlu^^ howcvci, is a oiioumstancc o£ itiio oocniioneo 
"Whon a YOiy long dis^iatoh is iiausmitted, and nil nos with 
gioatci eelciitj tlinn that with which an agent can iiausoiibe it, 
tiho iibbon nia> bo diMtlcd, and two ngonts jnit to woilc at once at 
its ii axis eiixit ion Tho icxjoits of coiigiosa and ji^i^blio incotmgh 
li cuismiCtcd lo tho jouinnla, aftoid O'vamxdes of this 

Thobo 1 0 X 101 ts may bo, bj one opeintioii, tinnsmitted to all the 
towns 11 X 1011 the s inio lelo{,i aiihio lino 

In floiuo oases Ion*, disxiatcliLS, such as thoao addicsaect to the 
joiunals, aio ex-xicdiicd bj two oi luoie mstiuiiionls on, difteieiit 
wiies Tho difeXJ^i-teh is, in tins ofiso, dmdod into two oi moio 
Xiaits, jnaikod 1, 2, 3, oi A, n, (, tSLc , and those x’^^t'3 aio simnl- 
tanooiisly tiansinittod to thou dostination, being loumtad thoio 
altoi thou aiiival This exxicdioal, howe^ei, can only boiesoited 
lo whoio tboio aic two oi iiioio lino wnies, whioh is aiaie csso in 
’*tbe United Stales 

231 If the ooloiity of liaiisimssioii of the !^[olso lustiiunont bo 
oompaicd with that of the English and bionoh tclegiaxihs, itmubt 
not bo loigottcn that tbo laitoi lecxuiio Iw o wiios, while tho feimei 
ier(;mios but oiio In 11 le ti ansinission and lecoxition ol a diBx>nloh 
both, liowcvci, cmxdoy the same nuinbei of agents 

Thoio is gioat disci ox>anoy in tho xoi>oited ostlinatos of ilio 
ooloiity of liausmission of the litoiso tolegiaxiln, owing x*^®bably 
to tho vaiying skill of tho tele giaxdustb on whoso xiciloxniaiico 
such catimatoa ha\ c been bused* 

Aoooidmg to Ml Tiiiubull, tho axciago ooUiily of li ansihission 
of this tolcgiaxih is fioin 135 to 150 letiois x>m imniito 

In a 1 01101 1 made by Mi O^lltilly, the diicotoi of one of Iho 
most ovtcnsuo of tho New AoiK Comxiaiuos, it is staled that the 
average lato of tiansmiBsion ib fiom 20 lo 2*1 woids jioi imuiito 
Wince it as goncially cbtiinatcd that the axoingo length ot ttlc- 
giaphio woids is Jlvo lotteis and a half, this would amount to 110 
to 127 lettoifl x^c*^ nunuto 

Ml O’liuUy adds, howovci, that a ** higliei lato of iinusnnsBion 
could bo obiaiiiLd, but as noaily all ox>cialois eoxiy fiom thou 
inatiuimnts, and icduoo the messages lo oidmaiy wilting us they 
aiiivo, thtr late of 20 to 23 woids is con sulci cd iax>id onoiigb, as an 
oTXimt oxniatoi* can indent bia iCoiso ehaiaoteis fastoi than most 
moil can wiito tho woids they o^.p^ess with a pen oi x'>onoil ” 

"NVo may x>cihaxiB lake 150 lettois as a fan estimate of tho lalo 
of tiansmission, and it follows lliciofoio that this tilogiaidiismoio 
lap id than tho double noodlo-iolegiajjli m tho latio of about 3 
to 2, and snico tlio laltoi employ a two wii os with thou aeceasoiics, 
wlulo tho feimoi omxftoj b only ono, it follows that the tiansimitmg 
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powoi of CCtoll TYUO Wltll tllO J^EOISO tclo^iapll I'J tlllGC iunos tlb 

fjicat ftg TiMlh tho doxiWo neofUo mstiuiiiont 

236 Tlio causos ol tins ^loatci ocloiitj tig t^vofold iitsti tlio 
greatoi celeiity mill wluoli the oiphois aio impiessed itiion tlio 
nbbon of papoi, comptnecl Tvitli that with wluoh tho viBible wiftiwiln 
0 . 1 C o'vhibitod and siiocoed oaoli otliei in tho Iiiii£;liHh find X lonolu 
toleg'xaphs , and sooondly, tho lOTnoAal of those dola>H of iiaiis-* 

nnssionwhioh tu iso fiom the want oi attention, oi qiiiohnessof t>yo on 
tho pait of tho agent iccoiving tho dispatch, londoiing it iieccsatiiy 
to lepeat woids wliioh have been missed oi inisundoi stood 
In the Amoiieaii oilleos of the Moise liiios_, it is stated iii- 
published icpoils that “ thoio aio a miinbci of attondants, onoh 
one of nhoin has his lcs2leo^l^o dopaitmont ^ they aio di\idotX luto 
* copyists, book-heepoi s, battcij-heojjois, messongeis, lino mspn-o- 
toiB, and le^iaiicis * Tho iianal ehaigo of tiansimssion is 26 oIh , 
equal to n shilling, foi ton woids Gx-cUisue of tho addicss and tlio 
Bigiiatnio sent 100 milos the messages vaiy in jjhcg fiom 10 oIb , 
Ol 6(1 , to 100 dels , Ol 20? Tho ninoiiut of biiBincss wlncJi a 
well- condn oted oitico can poiforin, luid the not jnoocods aiisiii^ 
tilt leliom, maj well excite sui^niao , a single offieo in that connti y, 
mth two wiios, one 600, tho othei 200 miles in length, aCtoi 
sfKnding thice horns in the tiansimssion of piiblio neys, tele- 
giajihed, in a single day, 4j0 x^^vato mossages, avoiagmg 2u 
Avoids enoli, besides the addicss and siguatnio, sixty oi which 
weio sent m lotatioii, Avithonl a noid of lepctition ” 

230 All that has boon said aboAO i elating to 3roiso*s tologiajili 
may mufati't 7nntaji(hit\io ax>i)liedto othoi lohgiaxdiio iiisliinnciits, 
which wiito in oixjhci tho disx>atehos by boli- acting inaolunoij, 
Biioh as thoso degoiibcd in 191, 192, and 193 

*\Vhon dis^iatohes aio tiaiisniittod by moans of a koj -coiimni** 
tatoi, Avilh ilaiii’s tologiuxili, tho oijoiation boing jncoisclj biitului 
to that ol ACoiao, iho colei it^'' of tiansimssion by ojiciatois of equal 
ill ought to bo tho same Nev eitholess, as theso iiistiiuiii'iits {>t 
Baines, with some modiilcatioiis, aie at picsont used on (Liluiii 
iinos h;j. tlio Kleetiic Tologinpli Comx>aiij , Mi h’oiulunun has, 
at mj loqiicst, oaiiscd a soiies of moss ages to bo timed, of AvliKh 
ilio following is the siniimaiy of tho icBiilts — 

03 Messages —Total nuinboi of v\ouls m the luhUoeseB f 6(1 

»» if ^ t> jnessagoH 091 

Total miiuboi of ayoicIh iianstnittcd lid 7 

Totnl time of linimiinsBioa , 4151 HcconilH 

Aveiogo ninabtt of vvoids iiaasjiattcil per luiuum 194 

It npxjoais, thoiofoio, lliat as this tologiaph is Avoiked in 
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tKii gland, its into of ta aiisnmsion sloi\oi thtin tlio double necdlo 

tc-lepfiapli 

U,’ho ad^nntflgo •whioh attends its iiso as that it uritoh Iho 
tlasjjatoli 111 oiplioi, -whieli is prosoivcd in tho iolcgiapliif' oQicc, so 
"blictt tliclaboni of a oloik to copy llio dispatoli foi loloionoo la saved 
tt ’would follow fiom Iho oompaiison of this losult with tho 
3 -opoits of tho Ainonctin tologiaph^ that iho oporatois with BaiiiS 
systoin 111 ICnglaiid aio not as ovpeit ns those of iloisoN in 
jAinoiioa But when tho motliod of tiansinitting by a pio- 
■vxonaly-picpaied poifoiatcd aibboii, doseiibcd in 1 *) 1 , is rosoited 
tOj tho aj)j>aiatus la londoicd abaoluloly automatio, no ngoiicy 
lioiug lotpuicd oillioi in tho tiansmissioii oi locoption, Ba'\othat 
loqniiodfoi tho peifoiation of iho tianaimtting ribbon, and tlio 
XTitcipiotation and tianseription of tho da spat oh delivered in the 
lolograpliio ciphoi 

’\Vhnlo\ci may bo thought of Iho piaotioal difUoultics which at 
lixcsont ohstiuot tlio aiiplication of this method of lapid telcgiaphio 
■tiansinission, wo cannot help thinhing that it hasbofoio it a gicat 
liiinio, and that -1111011, lilvo tlio stoam-ongiue as imiiro^cd hy 
AVatt, and iho pow 01 ■'loom, il shall lia\o had linio to attain a 
^xcatei dcgioo of piaclical pcifootion, and to simnoimt piojudioo 
cLud tho opx>oaing inlluonoo of oouiiloi-iutoicsts, it may bo tlio 
ixxoaiis of tiansftiiing, to tho lLlogiaph» a laigo pnit of that 
"b tismcss now done by tho post-ofUoo 

* 2 d 7 It IS an munsiug faet, that imisio has aotnally boon tiniiS' 
xixitlcd m this way by means of its rhythm Tho following is 
xolnted bj an oyo-witness of tlio ovpciimont at Now Yoik — - 

“'VVo woio in tho Ilanovoi Stif*ot olhee when thoio was a xmiiso 
in. business opointions Mi '\V PoiLoi, of tho ofilco at Boston, 
n, shod what tuiio wo would havo "Wo lopliod < Yauheo Boodle,’ 
mid to oni sur^ixiBo ho immediaioly tomx>hcd with oiu luxuest 
U[?lio instillment oomtnenced dium’ming tho notes of tho tnno as 
poiftotlyand distmoHy as a skilful diummor could hnio inado 
Hioni at tho head of a rogiinout , and many will ho aslomshod to 
3 le ax that *Yankoo Boodle’ can iiavcl bj lighliung* AVo then 
tkslcjsd foi ‘ Hail, Columbia I ’ when tho noios of that national au wero 
O-istmotly boat oit ^Vc thou askod foi * Aiild lang syne,’ which ivns 
f^i\on, and ‘Old 3 >an Titokoi,* when Hi l^oiioi also sent that tunc, 
und, if ]io^Biblo, in a moio i)Oifcet mamui than tho otluns Ho 
pDilootly and distinctly woio iho sounds of tho tunes tiaiisjnitted, 
that good mstiinnenial poifoimoxs could have liad no dillloulty lu 
Iccoping Inno with the iiistiumonis at this end ol tho wirea*” * 
'L'hat a xnaiust in Xjondon shoiiLd execute a fantasia at Pans, 
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31insbols, Boiliiij and Vieiiua, nt tlio snmo momont and with llio 
eaino spiiit, cvpreB'iiou^ and pteoision as if tlio insti uniouts, at 
those distant places, weie under liis fingeis, is not only ’Within 
the limits of pi aoticahilitj , but ieaU 5 picseiits no otlici diihoiiltv 
than may aiibo fioni tho oTk-poiibe of thoijeifoiinnuces biomwliat 
has been jiibt stated, it is clcai that the tune of music has been 
alicady tinnsmittcd, and tho piodiiotion of tho soimda does not 
oflei any nioio difhciilty than the piiutmg of tho lotlois of u 
dibpatoh 

23S A gicat colei iti of transmission is claimed foi tho punting 
tolegiaph of House, so giont, that if tho claim be ■well founded, it 
IS a mattoi of siiipiiso that it has not bupeisoded tho ^toise tolo- 
giajih in tho ITnitcd fotates, uheio competition is &o sharp and 
action so fieo Accoidiiig to Mi Tmnbull, T\ho ought to ho con- 
sidoicd ail iinpnitial nsscssoi, at least boluceu iiivoiitois -svho aio 
both Ameiican, tho oidinaiy lato of tianaimssiou of the iininoitd 
ITouso inatiumopt is fiom 30 to 15 woida, printed in full, jili 
minute, which would ho fioni 16o to 200 lettois Ho adds, that 
busmess-mossagoB me sent at tho lato of 200 to 250 Icttcis pci 
minute, and that in one case 365 leltois, txansinittcd fioni 

l-oik, have been j)iintod at Utica, distant 240 miles, m 
one minute 

In n Litton eat ima to suxipliod by tho diieofeoiB of the House lines 
to Ml Jones,* it is also stated that, acoidonts ajiait, tho avoinge 
mimhci of uoids tiaiisiuitted on a singlo uiie poi mmiile amj. 
piiutcd in full b} tho tclogiaph nt tJicm ])l*xoc ol desfmalion, it* 
fioin tliuty to thiity-ili 0 , but when as m non spapeis ahluoMa- 
tions aio alloTsetl, the into is hfty It is stated foi o'vam]>lo that 
tho pioeocdmgs of tho domooiatie stale com oiition in. tho autumn of 
1850, eontaimiig 7000 woids, ueie tiansinitted fiom fo}iaouno lo 
Biilialo 111 two horns and ten minutes, being at tho lalo of 51 
woids j>ei miuuto It is evident that m this tologiaxdi, like 
otheis, iimch depends on tho ability of the lelogi aphist, foi it is 
stated that one tologinphist on tho lino has tiaiismittod 105 lelUis 
111 a mnmto, being at tho lato of siv pci second 

Whou it IS considoicd that tins ielogiapli deli\Gis its nioss(»&os 
punted an tlio oidinaiv Homan ohaiactcis, uhilo all thootluis 
injiiactical opoiaiion doli\ci thorn cithci in visiblo signs oi ujitti.n 

oiiilicis, which must ho inlcipiotcd and taken down in oidnuny 

uiiiing bcfoio lliov can acivo anj useful puiposo, tho vast 
Bupoiioiity tjf this sjstom ot House must bo couhpiououslj 
manifosl, supposing of oouiso that tho lopoits and ostunatoB above 
pioducod nio iciiiied bj the actual poifoiiiiaiiac of tho lustLumoni 
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239 Altliougli tho dist mco to ’wluoli tlxo dispatoli to bo 
sent ennnot bo said dircctlj to aflfcct tlio coloiitj- of ix an emission, 
tbcio nio ou ouTQ stance ** novoitbolcss wliiolx m piactito iciidoi tlio 
tiansmissioii to gicat, slo'wei than to Icssci dislancos IiiFmopc, 
ioi o’vamplo, stations sepaiated by gioat distances, aic geneinll> 
111 ditFeioxit coiiiiliiGs, and tho tclegiaphio lino yliicli eonnools 
thorn often pusses tliioiigli BC\Ginl diftoiont stales in which 
difioiont tolcgiaxihio syatoins aio used, and ’wlioio it is not pincli- 
oablc to put llio "a lies piootcding liom one diieotioii in immediate 
connection w ith those whicli pioccod in aiiothoi In such oases 
tho messages which nin\o imisl be taken doivn and i oti ansmittod 
111 tlio dneotioii in which tlioj aio iniondod to bo loin aided, and 
on this account alone, the time of ti ansimssioii is augmented, at 
least in the latio of the niimboi of biioh iej)ctitions yluoh aic 
uocosBniy Hut besides this, it laiclj*' happciis that a message 
on aiii\ing at Hiioh mtoi mediate station can be at onto foi- 
W aided It must wait its tiuii unless the wiios happen to he 
un occupied 

And c\on though it may bo inaotieablo to establish a diicct 
communication between tuo distant stations by putting the who i 
in iinnicdiato oonncotiou, moic ox It ss delay must ncccssaiily take 
place Tho telcgiaphist who tiansinils, must fust send a moesago 
along tho lino to all tho intoi mediate stations to iGt|iiiio tho wiick 
to bo milted foi diicot coimuiinioalion At these intoimediatt 
stations, tho wiics may bo oini)lo3'’cd, and tho messago must wait 
until they aio lice 

Thus, although it bo tiiio tbatsofnx as tho clootiio fluid uud the 
ax>paiatus by wliioli it is ti ansmittod nxo coaccined, ihoy nie 
capable of sending a message fiom xiolc to xjole in an inaj)iuooiable 
antoival, 3 ot tho ninolunoiy of tolcgiajihj ns jnaciicnlly eouHti noted 
Xnoaonts causes of delay which xnoAcnt 111 itiiuij ousts this yast 
colei ity fiom being called into noli on 

Until veij locontly, a message ii ansmittod fiom lililaii to I’niis, 
being noccssni ily b out iimnd byTiicbte, Vit nna, IJoiliii, aiidlhURscls, 
was nioio than twoiitj -ioiii liouiH in leachiiig its destmatioii 

Besides tlicso causes of delay, theio aio, liowovoi, othois Tt 
has boon stated that tho inlensity of tbo omitnt is duninialicd, 
<ete} fi i>a} as Ibo distaneo is aiigmontcd 'WhoiitianHiniflsion 

thciefoio to gicat difitaiues is ictxuiicd, a ai 1011s exx>cdionts, at 
iiiloimcdiate ataiions, mioh as lolaj batteiicH oi lolay magnets, 01 
botb, aiG Kq^uiicd, and notictt imist bo given to apx>ly tbeso o\en 
when tlioy aic inovided 

Tho ehuncos of iiitomii>lion by leaaon of dofcolivo insulation 01 
aeoidents to tho wiios, aio also inoicasod in inoiJoition to the 
distanet 
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210 1>G natimlly OA-pootod, tlio most fxoiiiioiit O’vamploH 
of tUiecfc tclegrapliio commmnoatiou to g'lcai distaiiocs aio supi>hod 
"by llio United States 

On the linos of tlio O *Ile illy Comi) any of Ko-wr Yoilv,* niosstigos 
are daily iiansmitted without any inl<ii mediate iej>Llitioii to n 
difiltmoe of 1100 milos, that is Aom Now ItToih to J ouismIIo m 
JCentiioky 

”To do this, it IS found noccssaiy to jdaco two but tones in tho 
oil cult at n distance of 100 miles apni t, tor tlio pini>oso of lonowmg 
tho olootiio cun out, pait of wluch escapes from defootiso lusulti- 
tion and atmospUoiio causes Thoio is no doubt but that, in 
a moio advanced stngo of iclcgi«iphiiig — which maj bo but a 
bhoit tmio honeo — Now Oileaiis and Now Xoik will bo id i( ed in 
instantaneous communioation with each othoi To onablo this to 
take place, lequn os, in tlio iiist jdaco, a lino substantially built 
and thoioiighly insulated It may bo lomaikod, that it is but 
two yoais smoo, when to tologiaph 300 miles on a Binglo ox 
imbioken oiiouit, was eonsideied a feat, now, fiom imxno^omontH 
made smoo then in telegraiihs, wo oan bond ovoi 1100 miles 
casioi than we oould 300 at that timo In our Omoinnati oilioo, 
two years ago, and until *1 ery lately, they used a soxinrato battei y 
for each lino I*iom a senes of esipoiimonts made, ono Binglo 
bsttoiy, of no greatoi sticngtli than thobo foimoily used, now 
works ciglit distinct and sox>aiato linos, with no ax>paiont diminu- 
tion of stiength, and at a gieat sav-ing of ov^ienso to tho 
oflleo 

A iGjioit of the diicotors of tho New Xoik Ihim linos state i 
that messages aio txansuuttcd by them, without being lewiitton, 
fiom Now A oik to Buflalo, a distaneo of oOO miles Tins is doiio 
without anj' intei*mcdiato lolaj battei ics oi magnets 

Tho diroctois of tho Moiso lines at New Yoik loxioit that then 
telegraph messages have in somo cases beon actually tiiinsmiltcd 
without intormcdiato loxictition to a distance ot loOO miles 

211 Tlio jjiomxiti tilde with which disj) at ohes aio oviit'diiod, and 
the ocloiit^ with wliioh they aio tiaiismitted, will ho gioiitly 
XJiomoted m all cases by an uinfoiiu system and uigunisation 
being ostablibhed upon tho lines ovei which they aio iinnsmitted 
No gicatoi cause of delay can o\.ist than that whith aitsos 
tiom diversity of ielegiaxdiio instiuments and language !Muo1i 

* Tho AmoiLcaTi Toleginpli Oompanios aio subject to atich roiistant 
cbaiigcs, that it may bo noceBsaiy tu state hoio, onto foi all, that tlio 
names and denominations to wluoli wo rofoi aic thoso wluch ivoio oaiiouf 

in 1853 4, but wluch nia} bo obanged bofoio iheso slicets oomu into tlio 
lumds of the roadoi 

I RopoitofMi O Reilly Jones’s J1 Tel , x> 101 
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incoiivcnioncoj o^penso, and delay also aiiac c\oii lu eases whcio 
sumlai iiibti mnonts and cudieis aio used, liom a want of 
imiloimity m tlic aaiioua jaiits of the ai)paiatus, and m tlio 
systoiTiH of abiidgnients wliioh aio adopted iii tlio laiigungo 
WluiL fho anstiiimenls and the paits of appaxatua lia^o been 
consliucled of 'v ax 5 mg pal toms and si/os, they caiiixot ho leadilj 
leplacLd in oases of worn mg ont 01 accidental fiaetnio Tij tho 
adoption of ono umfoiin fli/o and jiatloin, depots ot all tlio paits 
may he pxo\xdod, fxoin •wliioh any station -whieh may ho aioixped 
hy an acoulent oaii ho mimodiaielj supplied itli the pai t 01 inu is 
■whieh ictpiiio to ho loplacod Anothoi ad^ antago incidental to 
Hiioli niiitoimity is gicatoi economy lu tho mamtciianco of tho 
appai atus and linos 

[inpic&sed Mith these oonsidoiations, a laigo ninjoiity of tho 
Ameiienn tologiaph eompaiiios ha\ o foiincd tliom solves into a eon- 
lodeiation, -which nieots amuially at ‘Washington, and -which is 
peimanently loxircsontod ilieie hy a poimanent coimnitteo and 
leoi etai j. 

Tins hody lias published lepoils conlaming maiij impoitant and 
lutoit sling Htatistical facts, and has adopted moasmes uitli a mow 
to tho cstablisbmont of a oontial depot f 01 the suiiidj of allaitiolcs 
nceessaiy lo-r the iiuuntouaiioo of* tho lines and stations, of good 
([ualiij inid tii 1(111 j)iiers Tho societal y of the comcntion, Ml J 
I* Mhallnt i , has commenced tho puhlieatioii of a niontlily poiiodical 
devoted to subjects duoollj and mdiiootly OQimeoted -with olootiio 
teloginpha , and as not less than nino-tonths of all the Amoiiean 
linos, ns well as thoao of eoniiguous slates, aio woiked with 
JEoiho’s mBtiument, it is inoposod to icduoo it as speedily as pos- 
sible to 0110 umfoim pattoiji, so that its paits, as well as those of 
tho battel 10s, may ho always loady lobe supplied meases of lailiiio 
oi Incalrtigo, tho fitting ipdiiloi ontly all mstiuiucnts and 

all appai atus 

T'ho hattciies mvaiiably used h\ tho Amoiican ielogiaplis aio 
those of Giovc, each element of -wluoli consists of a cup of ungla/od 
oai thonv ai o, placed 111 a glass tuiiibhi of oiiual height niul gicaloi 
dianu'U i A /mo oylmdei is lot down hotwcoii tho glass and tho 
I ai tlieiiwaio onp, and a platinum oylindoi is lot down into tho 
cnillion-svaio onp Tho space botwtin tho ciijis is then filled ivitli 
aoidiibiltd tvafoi, and tho cailhoiiwaio oup is hlled with puio 
n lit 10 ueul 

Siioh boiug tho hattoiics, tho ai tides of consiirapium an tho 
-Nvoikiiig of tho tclogiaphs aio oiumioiatod as follows hy tho 
sooiotuiy of tho con\oiitioii — Nitiio and sulphutio acids, /me, 
(piioksih 01 (foi amalgamating tho /mo, &,o ), skoloton foiins ioi 
messages, ink, cnvolopos, xionoils, and pens 
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Luoin fetatirttual data colkotod T>y fhu li fuiuul 

that m IH5.} tlu» annual cotiMuaidion and (owtoi Huhiu matt i ink 
'\s ay iiy foUowH — 



IJlllUltltit Jt 

< H il 

Kit 1 10 ncul 
blllpbuiJC 1 UJ (1 
/me oyliiidtis 

Jkloi oiiiy 

PonnH lea incHNif^is 1 

3 ti\ oluxios ! 

Plus 

Pencils 1 

jooriso Ih 

/lOOOO lb 

KhiOOJtj 
'1000 11) 

1(1,000000 ; 

0,000000 
nyoooo 1 

50000 

t1 ID > 
5110 
too f 

(iDIJ ' 

5000 I 
JlHO 1 
/JO 
5(11) 


I _ t . j I 

Thcso lotmiiy, nioludiiif^’ ojily ilio iohuKh of tho Iuu'h >soilunl 
llio Moiyo inHliuiiienty, about nnui-loiiUiH of Iho ^vhob^, voukl 
aceiuuo to bo moioasotlb^ a luulli to obliilii flio total oousniiiiduui 
It appeal y, llioiofoto, that on tlio hnoH ot tlio Uiiitod Hlat-i y, 
■tlio miinboi of loltf^iapliiQ juohbu^vcb tiunsnuUcd in 1S03 cxcoi tl< il 

1 T1 -VI X ^UTl rojjs I ^ 

im ISIS 01 iiti irifljuir iiitoitiin 

212 To foiiu an isiiinato <d (lio uhcm to A\liiih the <h<i]ii 
l-olcgiapli substivos, uonld Ik ikiomhiun to obtuiii ii lopuil «>l 
tho Hiibjcots of iho incHsaf^ts olaHyifu d, uiih Ibti m lutivti ninubi i 
oaoh oliiss, ivliitdi mo (laiiHniitiod iiom and i4o<t%Ml 1 >n (Iu 
oliiof tolcgiapluo otiitions Allliouftli ^\o bjt\o not bi i n ablo In 
inoouio to any fvu at « v toiilHUah duliip aoino notion nm-> hit t e>lh « d 
i-s to tho IV ay in whioh thin now Hooial^ ooniinoiotitl^ itucl ftolitii'iil 
iigent la employed, fiom aiioh Hoiiiloiid alalinmuts mid ludiitri nn 
Avo haM> boon eiiabh d to eolUjot liom Muuuia aoun oh 

It appeals that Ibo piovaihiif^ mib|o«(H ol llws ihapni* lu s 
A^uij at-coiding to the hUiiion fioiu oj to whndt iluy niiwiint 
tllins, as iniijht natmally ])o ovpLCitud, in 1iuf^;o otnnniiHoml mint *, 
Kiioh UH iKvoipuol nud (thiH^ow, tlu^y in< ohioil^ iitfti'oHod 
□ lUSKOf^ts i>i inoioantilo Jlimn and bushioMa 'PJiou pioviuhiiu 
«ub loots also Miiy miudi with tho soasou ol tho;^i<ai ^1‘liin, ui 
Hinniuoi, tin inosHap;< s ol tiadoHinon mo i;^iiiitly niid(i|di( d in t on« 
jsGqiioiUKi ol Iho niiiubui titinHinilUid l>y tlindiia lu poiiHhabln 
ci.itiolcH, Huoh as bull, Ti ml, Ao , whioh must Iio aupplii iL iii 
a.Cf^uhitod (iiuintiliLH with tho {jfuiiU hL pionijitduthi 

Wo liaM) obtained lioin llio iiiaiiUKd oi tho Kii^htdi nml 

JiihIi imif^notio ttlof^jiapli umiiamy, tho lullowinpf ohisHilieiilbm ul' 
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noaily *5000 dispatolio^ wliioli passed tliioiigli tlio Lnoipool ofilce 
111 the oaily pait of the picseiit ^oai, 1851 


Gloncirtl inoicbaiita 1951 

8took and slmio tiaiisaofcioiiB 1111 

81iip lusuioiB} brol ors^ d«}9 

Rauki»|^ messages ^15 

Ooindcaleis 272 

Retting 2 '13 

Poisoiinl And domestic ^ 201 

Ooncinl brokois 117 

Tiadtsinon 50 

Cotton biokoi a, &.o 31 

Law 31 

Political b 


4008 


213 !Mi 'W'nlkoi gfives the folloAViiig list of tho subjects of 
tlisjiatoliGs sonfc thioiig-U the ollico oi tho Eleotiio Telog'taph 
C'orapany, as n spooimoii of tho uses 'svluoh tho juiblio mulco of this 
mode o± coinmumcatiou 


Accidents 

Aiiuouncoinents 

Appointiuoiits 

Aiiivala 

Ai I cats 
RaiiUoi s 
Reds 

Bills 
Bii the 

Commotions 
Ooimsol 
Com teis 
Ooi pa 


f^llSt 01113 

Ben til s 

Depni till os 

Bisimtohcs 

1' lections 

Eloxiomcnts 

h\pi eases 

huiids and&Iinios 

Govonmicnt 

llealtli 

llotcls 

Tiidgmonts 

Lost luggage 


Mtiilcots 
jMcdicid aid 
Motcoiolo!,y 

Artaamg tiains 

AEiudoxs 

ITowh 

Naiaes 

Oi dors 

PnaBongers 

l*aymentB 

Police 

Political 


Post lioiscs, &L 
Iloportois 
Homifctances 
llosptio 
Bobbei tea 
Royal inovomonta 
8oiitcnccs 
Shii>piiig ifows 
Ship stuLOs 

Till k 

Witnesses 

Wioclca 


It IS obvious that tho uses, whcthci poisounl oi oommoioial, of 
tho tologiaph, aio lostiiolcd hy tho tail IF, and hy tho noGeasity oi 
disclosing tho contoiils of tho dispatches to tho tolcgiaiih agents 
Xu I'ugland, tho lattoi ohslaolo may iii somo onBos bo siu mounted 
by iho use of a oiphoi Tlio oixihci must, howovoi, alwajs consist 
oJe a tianaposiliou of tho lotiois, aiuco iho tologiaphio signs only 
exjn css lottois, and besides Hub, it otm no \ oi bo used on sudden 
einorgcnoioB, luasimioh ns it aujiiDosos n jno'vious ooiiooit hetwocu 
tho coiiGsx>onding parties 

Tho obstacle to tho ox tension of iho ubos of tho tologiaph, 

oicatcd hy tho tariA, has been of Into gioatly lessoned by tho 

oonsidoiahlo i eduction of tho juioos of trausmiasioii, and it may bo 

lio^iod that ore long tho coinjiaiuos and the xJ'iihlio will disoo’v oi 

that tho intoiest of tho ono and tho ooiivomeiico of tho other ayiU 
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1)0 bosfc by a still fiutlici i eduction of piioo, and a siiU 

laigoi use of thi^ mode of mteicomiuiinication 

Ifc IS x>robable and desiiablo that soinetlung ax)x>io aching; to Iho 
imifoim xioslage system may ovontiially bo icaliscd in the tolcgiax>h 
Alicady a ocxtaiu stox) toTtaids such a system has been madoj sineo 
foi a fi’s.qd sum niossagos of apiesoiibed length can bo ti an si in tied 
to all distancoa O's.CGcdmg a oertani limit 

In the absence ot evael statistienl icxioits of lelcginxihio 
business, it may not bo iinmtoi o sting to gue sonic cxamxdcs oJ. 
the uses of tins mode of commimi cation 

245 In the managomelit of i ail way business in all couiiliics, 
but lUDic csx)ooially uxion oiii oivii cvoi eioi\dod and o\oi-uoikcd 
lines, the telegraph has become an without 

which tins mode of locomotion would ho dexmied not only of its 
olUciGnoy hut its safety Consegiicnll^ the i ail ways in most 
countiics have been x>i ended with linos of tolcgiax>h os^x^iessly and 
e\.clusivelj loi tlioii omi uso, index) ondeiitlj of those wliieh aio 
apxnox)iiatcd to the x^i^blio soivioo , and on the contiiiciit such 
telegiaxihs aie usually alphabetic, that is, such as convoy thou 
messages hy pointois, which aio siioceRstvelj cliiectodto the lotleiB 
of the uoids, so that anj of the lailuay officials who can load, 
may ho able to inteiinot a message which aiiives, oi to tiaiisinii 
one to a distant station 

To illiistiato tlio last utility of the lolcgiapli to the lailua^, 
Ml Walkei states that on tholmcs of the South Fnstoin Company, 
in the sx>ace of tliioo months, iipuaidb of 1000 mossnges liaao b( cu 
oocasionallj'’ tiansmitted, being at iho a'vciageiato of neaily lO 3)01 
dnif lie gnes tho following as a lough classiiication of Ihcii 

subjects — 


1 

ConcciiLuig 

01 dm ary trams 

310'1‘^tlJJfOS 

lies 

2 


Special tiams 

129 

8 


Oaiaiages, tiuchs, ^oods, sheets, ^0 

7'K 

4 

% V 

Company's scivaiits 

607 

5 


3 ngines 

150 

6 

>1 

!i^^li3ccllancol1S inattcis 

102 

r 

$ t 

l^Ie'fsagcs foi IV aided to othci statioim 

Total 

190 

illO 


210 Tt has been alicady stated that x>oitn,bloiologiaphs aio 1110- 

Mdcd m some paits of the contmont, and in hhauco 111 x^aitioulai, 

with which tho coiiduolois aie x>iovidod Such tolpgiax>ha hnao 

also' been coiitiivod in this couutij'', but wo aio not awaio of then 

piaotical adoxitioii By these Iho oondiictoi of a ti am can, whciiovoi 

tlie liaiu IS btox)pLd hetwoeu stations, whether fiom aeoidcutoi othci 
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cause, {5i\o immc<liato notice to the pie ceding and succeeding sta- 
tions, so as to pio\eiit a collision by a following tiaiii o^oi taking 
that IV Inch xs accidentally stopped, oi if necossai y ho can call for an 
eiigino to cany oiitho tiam, oi anj othci aid that maybe leqimcd 

Hoticcs oi tho passing, stalling, and aiinal of tiains aie 
3ionovci transmitted fiom station to station, quite iiidopcndcnt of 
anj at eidcnts that may aiisc, so that all the station-mastois, so 
fai us lolatcs to tho moiemcnt upon tho Imo, aio oiidowcd with a 
soit of onniiptosciioG , so consoious aio they of tho possession of 
this poAver and itsAaluo, that thou language is that of poisons 
who aotually sit ivliat js going ou at "vast distances from thorn 
Tims, as !^^l '\yallvOi obscivcs, thoy aio m the common habit of 
aaj'ing — I just s^aAv the tiain jjass such oi s»ucli a station,” iifiy 
miles distant i)Liliaps, when in loality all ho saw \sas the dodco- 
lion oi tho needle of then telogiaph 

** Jf ti iins aio late, the cause is known, if thej aie in distiess, 
help IS fn)OU at liand if they aio hoaiy, and piogicss but slowly , 
they ask and have moie loeonioino xiowei titliei sent to them 
oi lucpaitd against then aiii\al , if thcic is anything unusual on 
tho lino thoA aio foiOAvaincd of it, and so foie u mod, if OAcidue, 
tho old xihiii of sending an cngiiiG to look aftoi them has bccoiuo 
obsoh ti "-a IcAV d(.Ib ctions of ilio needle obtain nil the infoiinntion 
l^ial itt loqiiiiod ** ^ 

Tlio utility of apoexal iiams is Avoll knoAvn Koavs of the utmost 
iinpoiiancoj oi a goAcinmont coiuioi boaiiiig disx'^^-folicB of the 
gicutcst uigcuoy aiiiAOs it one of oiii poits and demands a ti am 

to com cy Inm to London Koav in such cases it does 
not ofU 11 ha]jpcn that a dis^JO'^ahlo ongino is found at tho station 
Avhcio tho demand is piosontod , but tlio tcloginpli sends a dis- 
XHitoli along tho lino, cilliiig one fiom the ncnicst station at 
Avhioh ono can bo found, and Avheu tlio ciigiuo has been 
obtained tho cannot stait with Haicty unless the Imo is 

ideal fd loi li 

Tlio tclegiaph ngaiii mtoi poses its aid, and sends a iioiioo along 
iho line of tho numiout of stalling, fioni Avliioh, combined AVitli 
tbo kiioAvn spend of the liniii, tho exact moniont Avhon it AVill pass 
o\ eiy htation upon tho lino is kiioAvn, and of com so the lino is 
tit uiod foi li, and all dangoi of collision lomoved IIoay fioquent 
luo tho oooasions foi aiq^oaling to iho tologiaph foi this aid 
AVithout Avhicli fcpooiul tiains Avoiild not only bo less lapid, but 
iiihmttOy less safe, as aygII foi IhomsolA'Ts as othci s, may bo seen 
by loioienco tg the analysis of dispaiohos wo havo given above, 
liom Avliich it apxieais that in lliioo monllis, upon tho Souili- 
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lilastein linos, tlioio weio not loss tlmu 429 messages lospooting 
special timns, tliat la at tho lato of aliout li\o i>oi duj 

248 In tlio gcneial maiingomoiit of tho tiafUo upon uu aoUvo 
Imo of iailwa 3 , an incnloulalilo ainouiit of capital and o lit i out 
otpoudituie lb sa'ved by tho tclegiaph Witliont it i oiling sto ok 
would reg[uuc to be proMdod in nmeh gioatci qiiantilj, and a fai 
gieatoi impiolltablo wcai and toai by nsolosa tiijjs, ot wlnit lu 
loilway langnago aro oallcd “ omptics,” would take jilaoo IJy 
tho tclegi apli, as wo haio slated, each station -mastoi is ubiquitous 
so fai ns the lino la conoeiiiud IXo knows whoio cm ii ages, 
waggons, ti ticks, shoots, and onginos arp to bo found, and liow 
many of them, and ho culls by tho tologxaph so many, and no 
inoic than ho wants, and at tho timo ho ^vants thorn, iioni tho 
noaiest oi most conyement station whoio they aio to bo obtninod 
Dofoic the ostablishiuojit of tho tclogiaph, some of thoso objoots 
wcio impel foctlj at tamed by means of pilot engines, tlint is engines 
talang no ^ chielo, which habitually nm along the lino to oaiiy 
messages fiom station to station iVs an ovidonoo ot tho iiiimunso 

suMug efiected bj tho tologiaph m tho inaotioal ivoikmg ot mil- 
ways, Ml "Walker states, that tho cost of maintaining and woiKiiig 

a single ono of those pilot engines, (all of which hayo be on siipi i - 

seded by tho telegiapli,^ amoiintcd to a gicatoi siiin than is now 

leqiiired to dofia^ tho cvpoiiso of tho cutiio staff of lologmjdi 

clerks, and tho moohames and lahouici;» employed in cleaning mid 

lepamng tho instiiiraoiits and maintaining tho intcgiity of tho 
lino wires 
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2d9 Proventioii of acoideiita — 260 Its iiBcfi in the deteotion of ciimo — 
261 Pciiional and domestic messages — 262 I'leotno tiowh looms — 
263 Tologiapli Gxtam^ivolj used in. the IJiiitcd btates — 261 I^CucIi 
used foi eomnicico — 266 Bums paid foi tele^^iapluo despatohos by 
mticantilo ruins — 26(1 3- xtciisivtly used by Ameiioaii iiowspapois ^ — 

267 Illnstiation of tUo utility fm political pniposes — 268 lIluBtiii 
tions of Its domestic and genornl use — 269 iSoueoy of dispatches not 
gcnoially sought foi — 2rt0 Vtibal oiphois of inoicantilo fums — 201 
Oipheis foi nowepaper reports — 202 ABSoejation of New Yoilc 
louinals — 203 Bpmtcd onlcrpiiso of Nov Yoilc “ Hoi aid ” — 201 
Ubo of olcctiic iolog,iaph in dotoimuuiig longiiiidos — 206 In pio 
duong hoiologicnl muforiniiy 


21 *) Amouci tlio seiions iniUiaj iioeidowta ^vlurh inipvht lia%G 
boon, 01 actually ^^010 iiiovcutcd by llio tologiapU, tlio followitig 
Uavo been mentioned — 

In a sloim, tlio wmd blow a flist-olass lailMaj ctuiiagc, wbieh 
L luiiKtids Musfum op £>cii noi a 81 
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stood iTL ail oiiGii rficd at a scooiKi-'Ola&iS station, and piitiino 
it in motion upon IoacI Imo, sent it ilying Aiitli accolc- 

rnted Bpootl to tlio terminal station No tolegiiiph at llji^at Iuikt 
O’ s.isted to A\am eitlici tlio in tei mediate oi toiintiial stations ol 
the e\eiat and tlio njipi 00011111" dang-ei Tho aoIuoIo ivn 
notii'illy l)Foto}i ovei twont>“ono Imcs of lailivn^, Liit tlio tup 
it tluis tool?; ocem 1 mg foi tuiiately at an lioui of llio mglitwlidi 
little liu« mess a as going on, it cnuio to lest Avitliout any cila 
imtons lesult 

jMi ^Valkci inoiitions tho ibllomiig — 

** On Now IToai’s Hay, 1 S^> 0 , n catastioplio, Avhioli it is foaiinl it) 
eontcmplatoj ns as 01 tod by tlio aid of tlio tclegi apli A collision 
had oeciiired to an empty tiain at Giavcsciid , and tho diiAci 
having Icaiicdfiom hisciig,ino, tho lattei stalled alone at fall speed 
to liondoii Notioo Avas inimediatolA gnon by tolcgiaj)h to T oiidon 
and otlioi stall ons , and ivliilo the lino Avns kept oloai, an oiigino 
and otiioi ai 1 nngements nero xnepaicd as a huttioss to loecivo the 
runaivay Tho siipoimtondont of tlio aailiiny also staitcd doA\n 
tlio Imo on an ongmo^ and on passing tho iimaivay, ho levai^ied 
Ins ongiiio and had. it tiaiisfoiiod at tho next oiossingto tho np- 
lino, so as to he m tho loai of tlio fugitiAO , ho then started 111 
chase, and on oa ei taking tlio otlici, ho 1 an into it at speed, and 
the diiAci of hi 3 eiigino took possession of tho fugitiAC, and all 
dniigoi A\ as at an end Tivolvo stations ivoio passed in safety it 
passed "Woolwioh at fifteen miles an horn it A\ns Avithni a ooiiphf 
of milos of liOiidon bofoio it Avas niiGstcrt ITnd its apinoaoh hoen 
iiiiknown, tho nioio monoy lalno of tho daningo it would haA o 
eansod might liaim eqnallod tho cost of tho whole lino of 
tolograplia Thoj liaim thus paid, 01 in a Inigo pail paid, foi 
then cicotioii 

As a eontiast to this, an eiigino, ooiuo months piOAioiislj, 
staited fiotn Neiv Cioss toAvaid. liosidoii T.ho Hisglitoii Com- 
pany ImAQ no tolegiapha, and its appionoli could not he 
macTo knoAvni PiOAidontially, tho airiAal iilatfoim Avns oleai , 
at ran in, oaiijing tho flved hiiffoi bofoio at, and knoohod 

tloAvn, with fiighlfuL violonoo, tho Avail oi tho paioels 

oflEco 

2 ii 0 Among tho genoinl uses of tho tologiaph to tho pnblie, 
many evninples of tho tlctoofcion of oimio aio mentioned It is 
goner oily knoiAn that tlio iiotoiioiu T a well, aftoi tho oommissioji 
of tho imntloi, stniicd foi Ijondon. fiom Slough, by tho Qioat 
’W^cstein Hallway Notaco of tho 01 lino, and a doseiliition of luB 
poison, hoAiovei, flow AVith the speod of light along tho wnes 
and mriAod at Paddington so much oailioi than tho imu- 
d 0-1 01 himself, that upon Ins ninial ho iins locogni ed, ti ached 
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fiom plftco to plaoo, fiually appioliondcd, liiud, oonMoted, and 
e^.ecnted 

Ono mglit at ton o’clock, tlio cliiof cnsliioi of llio l>auk xcooi\Gd 
a notice tiom Livoipool, ky oleotiio tolof^iaiih, to stop oeitaiii 
notes ^llio novfc nioinmg tlio desoiiptions 'vveio placed npon a 
caid and guen to tlie piopci olUeci, to watcli tliafc no person 
exchanged tliom for gold Within ion minutes they weio lue- 
soiilod at iho coimtoi by an appaionl foioigiior, who x^i-oto^ndod not 
to apoak a woid of English A cloik in tho oftlco T\lio spplco 
Qomian mtoiiogatcd him, when ho declared that lie had loceived 
them on tho Exohango at Antweip six weeks befoio Upon 
1 of or on CO to tho books, howovoi, it appealed that tho notes had 
only heen issued fiom tho hanlc ahout fomteon days, and thoiofoio 
ho was at onco detected as tho uilci&i of a falsehood Tho ioi'iible 
Poiiestoi was sent foi, ^\ho foithwalli looked him up, anil the 
notes woio detained A Ictloi was at once wiittoii to Xa^eniool, 
and tho loal owiici of tho notes oaino up to town on j\Ionda\ 
moining Ho stated that ho was ahout to sail foi Amoiioa, and 
that whilst at an hotel lio had exhibited tho notob Tho peison 
lu custody advised luni to stow iho valuables m Ins poi tin an to an, 
as Ij1voij)oo 1 was a voiy dangerous place foi n man to walk about 
With so mnoh money m his x^ookot Tho omioi of tho xnoiioity 
had no loonci left tho house than his advisoi hioko opon tlio 
Xioitmautoau and stole tho jnopoxty Tho thief was taken to tho 
Mansioii-XIoiise, and could not mako any dofoneoi Tho sossioua woio 
thou going on at tho Old Bailoy Though no ono who attends that 
eouit can doubt that impaitial jnstico and lomcnoy aio admims- 
toied to tho xni&onois, yet tlioio is no ono who does not niaxvol at 
tho tinly lailivaj- fall cod with which tho tiials nio eonduoted I5y 
a litilo aftoi ton tho next morning — siioli was the sjiocd — not only 
was a tiuo bill found, but tho tiial by x>ottj-juiy was concluded, 
and the thief senionood lo exxnato lub ofTonco hy ton yoais’ exile 
fiom Ins native countiy 

I tako tho following illusliation of this fiom a roooni aitiolo on 
tho subject wliioli apx»oaiod in tho Cluarloily Jlo'viow ” 

Tho following IS oxtiaotcd fiom tho telegraph book inosoivod 
at tho Paddington atation — 

^‘Paddington, 10 20 v m — ‘ ^lail ticiin just Btaiticd It contaiiiB 
till CO thioves, named Bx>ftnow, Pm i ell, and Sxnugoon, in ilio hist 
eomxmitmont of tho fouith liist-class caiiiugo ’ 

Slough, 10 48 A ar — * AlaiX tiain aiiivod Tho o-fficei s hate 

caitUofted ^ha iht eo thicues ’ 

“ Paddington, 10 50 am — Si>ooial tram just loft It contained 
two thieves ono named Olivei Mai tin, wlio is dicssod in black, 
0) a 2 >o o}i hi$ 7ta( , tlio othti named Fiddlox Dick, in black tiousois 
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and light blonao Both in tlio thud coinpai tniont of tho liist 
second” el ass carnage ** 

“ foloiigli, 1116 A,M — * Spooinl tiainaiii\ed OiTlcpas ha's© 
taken tho two thio'vca into cubtody, a lady having lost hci 
hag, containing a puiso i\ith ti\o fao\cicigns and somo siliot 
in it, ono of tho BO^eicigna vns swoin to by tho lady ns 
having been, hoi pioxieity It "vsns found in luddlcr Diok’s 
waloh-fob ’ 

** It apiioaia that, on the amval of the tiaiii, a j) oh com an onioned 
the dooi of the * tlmd comiiaitmeut of the flist soeond-olnss 
Cftiiiigo,^ and asked tho x)s,S3engcis if they bad imsbcd anything f 
A seal eh in pockets and bags aceoidingly on sued, until one lady 
called out that liei xnuso was gone * Piddlei Dick, you an 
wanted,^ tv as the mimcdiato dt-mandof tho jiclioe’-oflioei beckoning 
to tho oulx>iit, who came out of the caiiinge thundeistmok at 
the disco \eiy, and gave lumself up, togethei with tho booty, 
with tho ail of a complelclv hoateii man Tho efleot of tlio 
oaptuio so olovGily bi ought about is thus spoken of m tho telegrax>h 
hook — 

** Slough, 11 ol A *u — ^ Soveial of the suspected jjoiaona who 
came by the vniious down-tiaiiiB aio linking about Slough, 
uttei mg bittei iiivectiios against the telegiaph K^ot ono of those 
cautioned has Teutuied to pioceed to the Montem * 

** Evei aftei tins tho light-tingoi od gontiy aToidcd tho 
lailway and tho too mtolhgeiit companion that lan beeido it, 
and betook themselves again to tho load — a leliogiado stop, 
to which on all gioat jiublio occasions they oontimio to 
odheie ” * 

251 One of tlio eonsequonccs of the high inieo of tiansmission 
IS that peisoiial and domc&tio uiossages aie most gene i ally coniinod 
to oases of nigenoy, and often of disUoss, painful oi ludioxous, as 
tho ease may be Poisons m easy on Qii ms lances, it is tiuo, often 
losort to the tolcgiajih to giatify a oapiico oi to obtain some 
objoot ot gi atiflcation foi which they aie impatioiit Tho miT-tiuo 
of subjects wlnoh the agents m laxud succession load fioin the 
needles, is most ouiious ** AV"o liaTo,’* says Idi "Walkei, ^^oidoied 
a tiiibot^ and also a colUn, a dinnoi, and a jiliysioian, a monthly 
muse, and a si looting -jacket , a special engine, and a oh am- cable , 
an otliooi’s nnifoim, and some ’IV’enham-lako loo , a oloigjrinan, 
and n coimsoUoi*B TVig , a loyal standaid, and a liampei of wine , 
and so on Passing ovor the blaok loatlioi hag which some ono 
OT 01 y day^ ajipcaifl to Iouto in some tiaiii, xiassongois have iccovercd 
luggage of most mifoaellaucousohainotei by moans of the tolcginph 
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In the tiams havo "beLii loft a pan of siicotaoles, and ajng, an 
umlnella, and Laym cVs 2\hii0VLh a puiso, mid a ban cl of oj 'jtci'i , 
a gp:oat-coat, and a bxby, and boves and fiuiilcSj ot tcl genun 
omnCf ■\Mtliout iiumbei 

2o2 Indepondcntlv of tlio dneci ii'5o inado of tlio cleotiio 
tolcgiaj)h by tlio gonoial xniblio, foi tho ti insmis^iou oi 
pmato dospatolicBj tlio soxoial ooinxianiOB havo cstablifehedj 
111 xaiioiiB piincipal iiows looms, xvhoio nitoUigonoo is 

fioni horn to hoiii jiostod, na it aimos fioin all jiaita of tho 

XV Olid 

Tho Elootiic Tolcgiaxih Comjian^ , soon nfici its estabhsliniont, 
oxioncd ttiibsoiixHion nows loonis in tho chief towns of Fiigland 
ospcoially those of tho iioitheiii counties, iii which iiitclligenco of 
cxoiy dosciiptioii which could intciost tho goncial x^^^bho xvas 
jjosted fiom houi to horn duiiiig tho dax , ininiLdialely on its 
tiansniiasion fioni London The so cstahlishmoiits did not, 
liowox 01 , loceivo tho nooossiiij sup^iort, and with one oi 

two o'V.coiitions they haxo hcon diseontiimcd IIilio is, hovvovci, 
111 tho Lotlibiiiy ostablibhmciii, besides tlio piixato measugo 
dojiaitmont, a gcnoial intclligeiieo ofTico, in which tho news 
pnhlishod m tho moining join rials is condensed and tinnsniitlctl 
to tho cvehanges ot Lixcipool, Liiatol, Maiichcstoi, Cllasgow, and 
oihoi ehiof inovmoinl cenites ot business 

Oil tho exomngs of Fiidays, tho London news is oolleotcd, con- 
densed, and tinnsimlted to tho oflloes of iijjwaids of 120 ptoxmoial 
Satuiday winch thus lecoivo dining the night hofoic 

thou publication tho most iccont intolligonco of evoij soit 
locoixed by tGlogiaiih fiom all xiaits of Fiiiopo besides tho cm lent 
nows of London to tho latest moment An csanixilo of tho G\tia- 
oidmaix cfllcionox ot this doimi tmeiit is given m tho case oi one 
of tho Olasgow Satuiday jomiiala, which often iccoivca as imioh aa 
thieo columns of tho debates, iiansmittod while tho Houses aio 
still sitting A BUj) 01 intend cut and fom cloiks mo ovolusivoly 
engaged iii tho husmoss of tins dopaitincnt, and in llio latloi daj'^s 
of the xvoolv thou odlco piosonts all tho apxu aiaiiccs of tho cditoi*s 
loom of a xvidolj ciioulntmg lomiinl ** At soxeii in tho inoining 
tho cleilcs aio to ho scon dcoj) in * Tlio Tunes* and othoi daily 
liaiiois, just hot liom tho x>ioss, malving ovtiacls and condonBing 
into slioit xiaiogiaxihs all tho most unpoitaut nexvs, which aio 
imnicdiatoly tiansmittcd to tho eoiuitiy jiapois to ioim second 
editions ITcithci docs tho woiL censo hoio, foi no soonei is a 
aooDiid edition xnihlishcd m Tjondon than its news, if of inoio than 
01 din my inteieat, is tiansmittcd to tho piovinoea ** Anived at 

tho ohiof places m direct com mum cat ion xvitli London ** swifloi 
than a loolcet conld llx tlvo distanoo, like a lockot it buisla and is 
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again earned "by diveigmg (biaiicU) mros mlo a do-sen iicigU- 
boming toivna ** of less magnitude and impoi taucc ^ 

Besides this organisation foi the goiieinl tx an amission of dcs- 
Xiatolies fiom one (juaitei of tlio gieat metiox>oli3 to aiiotlioi, ilicic 
aiG some oiiiious s^ieoial arrangements made foi tlio satisfaction of 
Uie wants of pai ticuliix classes Thus a tv u o is exclusively ap^iro- 
inaated to commumcations hot^veen the Octagon Hall of the 
Houses of Pailiamcnt and the telega apliic station in J3t Jam os- 
street, the centre of the ^V^est-end clubs This jiaitioulai xviio 
should bo called the ** * whippci-in * of the House, foi it is nothing 
moie than a call-viro foi meinbeis Tho eomx>any omxiloy 
reiiorteis dining the sitting of Pailiamcnt to malio ati abstiact 
:h.oiii the galleiy of the husmess of tho ti\o Houses as it piococds, 
and tins abstinot is foi iv aided nt loiy shoifc inteivals to the ofllco 
m St Janics’s-sticet, wlioio it is set itj> and jt)» tntedj additions 
being made to the sheet issued as tho IfS comes in This Hying 
sheet IS sent half-homly to the following olubs and establish- 
ments — Aithui’s , Cailton , Oxfoid and Cainhiidge, Biookcs’s , 
Conseivative , United Seivice , Athenajum, Befoim , Travollcis’ * 
United Umvoi'^.itj , Union, and Wlute’s Houily to Boodlo^s 
Club and Prince’s Cliih , and half-hoiuly to tho Hoyal Italian 
O^ieia The shoitest xiossiblo abstiaot is of com so supplied, just 
sufhcient in fact to enable tho aftoi-dmnei H P so to oconomiso 
his xnoceedings as to be able to finish lias claiot and yet bo in time 
foi the mmistciial statement, oi to coimt in the diMsion U ho 
follomng, fox instance, is a fac-siimlo of tho punted abstiact oi 
the debate on tho Addiess to lioi Hajesty on tho dcoliii atioii 
of n *11 — 
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10 All Nfijiier hroiight up loport of Dnngai 

lan Eleotion Committeo dub 

elected, and attention called to state of] 

I Inw upon the withdiaual of Petition's 
0 iTotices 

80 Loid Tohn R 11 ssoll moving rcplj to mcs«jn£,o| 
' of Hei Alajesty 


Jloiisn or Loitii'H 

I 

fjoid Ahoidoon slated, ni 
leply to J^oid linden, 
tliat it was intoiidid to 
appoint a day foi salumn 
]nayei foi a blessing oii^ 
IIoi Ala|csiy's aims by 
sea and land 

hail of Oluioiidoti tnoxed 
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OfStating vanous ti ansat'tiouB aiul ne^jOtm 
tiong ^slu^^h lta\o ial eii jilaco Avitli. 

UuHSia 

301Mi Layaid appio^etl of tlio ■loutimonts 
expic'isctl 
OlStiil spL aiding 

SOiCoinpiuocl tho langungo and opimonn of|(7 1'*} 3' ml of ]MiLlmci» 

diftciQufc Memljois of tho Cahmet, and i limy logrotted tho tone 
called attcutiou to vanon‘i articles ml takon by tho Piimej 
tho wliicli lie maintained toj !hlinisti,i 


tho addiGViS lu ic]>l\ to 

the QucLiffi niOHsiji^L 
l-ail of Dolby obsoiva 
tiona 

[(7 30) iCail of Ahoidcyii 
loplieil to Loid Doiby 
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ha ■Miitteii iiitU a full knowledge of the 
contents of thy seciot and eoulideutial 
eoiiospondonco 

Ml Jhi^l^ht loplicclto Ml Iiajiid, adiei-jc 
to policy of the Qoveiiimout 
Still sneaking 
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Op till speaking 

Ml J liall Mas picpaied to mippoi t the 
war, thoiit,h not agi-ocingm. tho icasm*- 

imt foruaid to justity it 

ITho Maiquis of Giauhy oxpios'-ed Ins 
rof^iet at the langiiiqc nsetl by ceitain 
membeis of tho Go\oimn cut with le 

fjprct to tho I'mpcioi of llussia, whose Jjonns adjourtiid, 0 25 






(8 20) 1 ait GiamilK 

abaci \ at ions 
Loifl Jlioiigham ditto 
Fail Gioy ditto 

(8 60) 3 ail of llaid 

WLcko W lulled ftn Ri 
laigci Naial Restive 
53) IMatquis oi T ans 
dow no aid it wa ^ m ocs 
sary to tUeoK lUiasia 
6) Addicss ngiccd 
to, to bo pi evented on 
Monday 
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coiuluet rcgaiding 'rnikoy ho vindicated 
Lord Dudley Stuart 
30 ptill speaking 

01 Lord. Dahnci stoii vindicating the iiolicyoff 
the Govoinmont 

^fr DiBiaeli siippoitcd the addie'-s, Imt 
Hovciely oiiticised tSie conduct of diflci 
ont Momboifl of the Onbiuet 
Aiials fling tho hoci et and < onfldontint cot 
icspomiciice to show that a plan foi the 
paitition of Tuilccy was ns'^ented to by 
the ISnghsh Closciiimont in 181 1, when 
tho I' ail of Abeidi^cn s\ns Secictaiy ioi 
Foroigji Aflaiis 

sol Lord Tolin RusslH loplj mg to Mi L ivai d, 
and thoohsoivations of othoi up* al cis 
10 [Colonel Sihthoip ubseisations 

T-’ho Address to Ilei hlajORty agicod 1o , 
and on tho motion of Loid John ItusHcll, 
and seconded by Mr l>isiaoli> to bcl 
piosontcd by the whole IToiise 

1! (4 nouHi ADJouimi n 








Saint Taini Stieet Ihaiich Station, ITo bO, at the 3 nd of 1 ill Jf ill, 
opposite bunt TamLs’tt l^ahvro 
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** Tho wiro to tho Opera a btill moip cm ions oxainplo of tho 
aooinl serviOLS tho new powei is dostmed to poifoim Au ahsliaot 
of the piocDodmga of Pailiainent similai to tho aho^ e, hut in 
‘ivttting^ la posted duiiiig tho 2Jorfoi]uanco in ilio Lobhj , and 
Young ^England has only to lounge out l)ct^^ eon tho not“j to know 
it X>i 8 iaoli oi Loid John Rutisoll is np, and whothoi ho ma> Rit out 
tho piooc, or must hasten down to *Wcstimnsloi Hie O2101 a-hoiiso 
e\cn ooiumumcatoa 'w ith tho Stiand-oilloe, so that messages may 
ho sent fiom tlioncc to all jiaits of tho Iviiigdom Tho go\oiiinicnt 
wiios go fiom Soinoisot-honso to tho Admiralty, and thonco to 
Poitsmouth and Plj mouth hy tho feouth-AYcstLiii and Gioafc 
stern Hallways j and those two estabhshmonls will shoitly he 
j>iit m eoinmimication, hy nicana of subteiiam an lines, >Mth the 
iia\al establishments at X)optioid, ‘Woolwioh, Chatham, fohociness, 
and with tho Cinquo Polls of Peal and Povoi They aio woxktd 
qmto indojieiidently of tho eomjiany, and ilio messages aio sent in. 
eijihoi , tho meamng o£ w Inch is iinlmow ii o\ on to tho telogi ai)liio 
oloilvS employed 111 txansimttmg it In addition to tho wiics 
alioad^r spoken of, stiect bianohcs luu fioiii Buckingham Palace 
and Scotland Yaid (the head ji^liee-ollloo) to ilio station at 
Ohaiing-oi OSS, and thence on to Foundoi’s-Com t , whilst Ilio 
Post-oflloe, Bloyd’s, CajiBl-conit, and tho Com Ii-\.ohango com- 
mnmoate diicctly with tho cential otfleo * 

Tho IVEagnetio Telogia}})! Comjianj hai 0 made aiiangeiuont v 
bj whioh tho coil esjioiidcnts of tho 2m^ss aio allowed to loiwaitL 
messages iqion an ciitiicly diUcicnt basis, tbo ohaigo foi iiiiol- 
ligonoo so ti ansiiiitlod, amoiintiiig to onlj one -tenth oi tho ehaige 
to the 2>nhlio, tho iiinttii boiug more ■voluminous, and iiassiug 
tliiough tlio wiics at a txnio when they aic not othmwiso occu 2 >ied 
The com2>any also su 2 J 2 i 1 ios tho pi css and nows-ioonis in 
■V ai ions 2>uits ot the United Ju 11 gdoni, and PS2icually thioughout 
Iioland, with nows hy conit act, at the i ate of about one luili- 
2Jeuny 2101 lino of ton woids , and aio enabled to do so, bj making 
maiulold co2nos ot tho iiifoi luation (wliatovez bo its natuit) foi tho 
use oi all tho 2iio«s, Ao , in each town oi distnet, thioiigli vvlnoh 
snt h now s 2»assoa 

Undci suoh aiiangomonls, intolligonco to tho amount of two 
closely 2nintcd iicwsi)a2ioi coluninb, 01 nioic, daily, is tinnsmittcd 
bftweon all tho stations, con\ eying information ol tho ^allous 
shaic, com, cotton, coal, non, cattle, 2^^ and pioduoo 
maikota , funs, shi2»piiig aiiivuls, loioigii anti domestic infoiina" 
tion, Gu/oLto nows, Puiliiimt-ntmy 1 02101 ts, Ac , Ac luioh x^ooe oi 
nows, whatovLi it 1 natmt, obtained in ona tow 11 being eonvejed 

^ Qimitoily llcvicjvv, Wo OL\\\I\ , pp 130— If’ 
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all tho ic^t, iliG axii\al of \es'iols in Glueonstoivn, the result of 
mailtct lu Coilv, oi of a oattlo fnu nt Bnllmnstoo, aflbi cling 
tclligcnoo foi tlio -svliolo ol tho Xlmtocl Xingdoni, nud mce vcisa 
lu oidcri to eaiiy out thi^ system, tho coniimny omido^ s jiaul 
»enl^> nows oolleotois, pailiainontaij’' lepoitois, &o 
253 It 13 a fact well kiioivii that the olcotiie tclcgiapli ih muoh 
oio ovtcnsi^oly used foi all puipoaes, political, eoimiioicial, and 
jiuostio, m tho Uiulod States, than in this oi anj othei pait ol 
iiiopo Ilofoio tho loduotioiia 'whioh ha^o 171111111 tho last j cai 
two taken plncG lu tho taiilTa, this might faiily ho o'vplained 
r tho compaiativoly small cost of tiansniiGsion in Amoiioa 
lit sinco those loduotiona iveio oiTcoted, it may bo questioned 
hetUoi thtio is any diiTeionco of cost suflioiontlj consutoiablc to 
plain the vast diffcionoo m tho extent to which tlio public, on 
Xloicnt sides of tho Atlantic, avail thcmsolios ol this mode of 
toi -oonmiuiiioation 

*^Vo shall notico the question of tho taiifls lieioaftoi Moan- 
Inlo, lyhatevoi ho tUo cause, it is ecitain, that the piaelieal use 
tlio tolegiaidi is much inoio extended among oui ti aiisiitlantic 
soendants 

Xhc taiills >ni\ on difloiont linos, hut it has beoii oslimated 
it tho cost ol a message of 10 woicls, oxolnsivo of acldicss and 
^natiiie, si nt 10 nixies, is about 5 r? , and foi gicatci distances tho 
st inaj ho taken at ahout 0 03flrf poi ivoid pci mile 
Tho classes of messages entitled to pi coodonce, aio goietnracnl 
ossagos, and messages foi the fiuthoianco of justieo in doteetion 
oiiniiiials, iSlo } then death mossages, ivhioh includes cases of 
jkness when tho incsoiice of a paity is sent foi by the sick and 
mg Tmiioifcaiit jii ess-new a comes next, if not ot oxtiaoidmar^ 
tel os t, it takes its tuin with tho lucioaniilo messages 
il 04 ConiiuGi cial houses i osoi t Ini goly to tho tctogi ajih Foi ox- 
nplo a pi 1 bon tnii chasing goods in Now k oik, gives his i cforence 
tho moi chnnt^-suoh loleioiieo hemg peihaps 700 or 800 miles 
vaj fiom him IJy tho aid of tho tologiaph tho nioioliniit can 
11 n tho standing of his onstomoi, oven hofoi o tlio p«i chase is coin- 
otod Thoio aio hankcis, hiokois» Ac , that leoeno and send, on 
L aieiago, six to ton inessngi s pei day, lluouglioiit tho ycai 
2Co The inaiiagei of IIouso’o Jino atN"ow'‘yoiK states that Bomo 
mmoieial houses paj to the oompauj as miioli as 200/ a-yeai, 
id that tho uvoingo annual leociiits fiom tncnly inoicantilo 
iiiscs amount to 1 00/ eaoh 

Tlio dueoLois i ISaiu^s Now TTork hiico lepcit that the tolo- 
utih IB used hy oommoioial men to almost as gioat an oxtont as 
e mail This oanho bottoi illiistiatccl hy thomiinhci ol incasnges 
lit and leoeiiod hotw eon cities iviioso comm oicial lolations aro 
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lutnnute, dm mg tho liouis fioin 10 i ir to 5 t* tr i^oi lustanci 
tlioio aio ti anstnittocX daily, between the oitic'i of Ifow Aoilc and 
Boston, batwoen 500 and 600 messages, two-tliiida it not tiuee- 
fomths of wlueli mo tiansnntted botween tlio lioius abovo 
named Somo bouses paj fioin 12? to 16? poi month to tlio 
tologiapli Tlio amount paid by a. commeicial bouse is governed 
by tho ox:citemont tbeio is in tbo maibot ot tbo paiticulai aitiolo 
they may bo dealing in If theie are “ups and downs” lu tbo 
maiket, money is lavished upon tho tclogiaph fieely 

The diieotois of tho Moiso New Yoik lines, stale that tho annual 
lelegiaph outlay of several houses amounts to 600? 

It often happens that a iJaifcy desiies to “eonvoiso” with 
anotliei 100 oi 500 miles ofl: An hoiu is appointed to meet in 
tho lespcctive olHces, and they con-voise tluough tho oijoiatoi 
Cases may bo nioutioiied of steamboats being sold ovoi the wires 
— ^tho one paity being m Pittsbiug, tho othei m Ciiiomnali 
Paoh party vioto down what they had to say, higgled awhile, and 
finally oonoliidod the sale Then coriespondenco was filed away, 
like otliei messages, and kept foi letcioiicc, if evoi called in 
question It lb often used by parties, when fiom home, coiio- 
spending with then tamihos Somelinics it is tbo nicbsengoi of 
voe, and anon, that of pleasine In tho oaily pait of 18 o2, tho 
Astoi House ol Now Yoik, and the Bui not Hoiiso of Cuioinnati, 
had a seiios of lelogiaiihio jiaitios An acoouni of ono ol thorn 
uas published in tho ** Cincinnati Oazotto,^^ the parties con- 
vcising being about 760 miles apait 

256 Tho folloTV ing o vainplo of the aoti\ ity of joiiinali jin ib gi\ on 
by Ml JonoB, who wos himself a telogiapiiic agent foi the news- 
papers — “Somo time back tho Asia aimed at tluaiantino, noai 
New York, about 8 x m , was detained an houi by tlio he ilth 
odicoi Tlio agent of tho Now Toik Associated Pioss and of tho 
New Oilcans Mei chants* Evelinngo, Mt lones, to gam but a few 
miiiuteB, had a boat 111 leadiiicBS when tho Asia bi ought to A 
small hag containing the latest nows was handed o\ oi tho sloaiiu i*t 
bide, to tho small boat By gioat oo-eitions elio gamed Nca^ 
Yoik half an hoiu ahead of tho Asia Tho bag was oponccl — a 
copy of hoi nows was handed to us, addiossed to the Mciohnnt^* 
Pvehaiigo, Non Oileans, signed ./ow 6 s — ^to wotk u o n cut It was 
being txniismittcd o-voi tlio mi os aimd the Ihundciiiig of tho 
Asia's cannon, as she lounded tho piomt, and n oomploto pynopsio 
of lioi oommoicial and political nous nas ieooi\od lu Lotiiaviilo, 
1100 miles m tho iiitciior, hofoio the ship had aotually loaohod 
tho oity ** 

Tho managois of tho Moiso Jiiio nt Now Yoik stalo that, 
dining tho sittings of com out ions, oi olcotions, oi tho aiii\nl o^ 
00 
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titGainoif}| often fiom 2000 to 8000 words oio icpoited On somo 
occasions of inn Lot c^oitoinont, tho piivato messages aio uoaily 

douMed 

Debates of Cong leeg aio leccucd at an nveiagc of about 4o00 
'ttoids pel day, and tiansmittod at the lato of 1600 woids poi lioui 
On tho assembly of tho Legisl ituie ot the State of New York at 
Albany, lu 1817, tho go\cinoi^s message, consisting of 25000 
lottcis, as tiansniittcd to Noa\ Xoik, 150 miles, and pimted hj 
tho telogiaph itself m two houis and a half 

*^57 In his lepoita to Congress, !Mi Moiso has supplied ^alxous 
examples of tho u&o made of tho telogiaphhy all classes of poisons 
Dming tho Philadelphia iiots of 18 It, the mayor of that oity sent 
un oxpicss by inilway, to tho Piosident of the United States at 
AYashingion On the aiiival of the linm at Baltimoio, the con- 
tents of the cxpiess tinispiiod, and tho tologiaph, whioh was then 
■just put in opoiatiou between Baliimoie and 'Washington, not 
bouig 's ot established elsewhere in the States, sent on tho Buhstaiicu 
ot tho despatch Tho Picsidcnt held a eahmot council while the 
despatch itself was coming, and had his answer picpaicd 
and deliveicd to the mossongoi who brought the despatch at 
the moTnent of his animal, wlio lotiuiied with it instantly to 
X’luladelphia 

258 Nothing is moio froq^iiont m tho United States thauelootiic 

medical consultations A patient m oi noni n coxmtiy village 

d.P9iros to consult a leading inedioal pi lotitionei in n chief city, 

nich as New York oi Plnladolphin, rt ioui oi fi-vo hundred miles 

distant With tho aid of the local aiiolliocaiy, oi wT-thont it, ho 

drawB up a short slatomoni of his case, hoixds it along tho w lies, 

and in an hour oi two lecoivoa the advice ho seeks, and a 

Xucscriplion Cases nio xecoidod m wliioli oloctno maiiiagcs have 

been con ti acted hoiwcon j>aitios sex>aiatcd ono from anothci hy 

many dcgices of latitude A coiiesxiondcnt of tho aulhoi of a 

papoi in Chanlheib’s Collection states, that iii tho United States, 

“ Tho telegraph is used by all classes, oxcexit tho \Giy xioore&t — 

tho same as the mail A man Icaxca his family foi a yeck oi a 

month , ho telogiaxihs them of his health and wheioahonts fiom 

fcimo to limo If letmiiing homo, on i caching Albany oi 

Philadelphia, ho sends word ot the lioiu that ho will aim o In the 

towne about Now York tho most oi dinar y messages aio sent in 

this way a joke, an invitation to a paity, an mquiiy about 

health, Ao In oui husincss wo use it oontimially Tlio other 

day two dilfoicnt mon fiom l^Ionlioal wanted eicdit, and had no 

Lofbioncec , wo said *Ytiv well, look out the goods, and wo 

will f oo about it * ^Icanwhile wo asked oui fiicnds m Montreal — 

* Aio Puinxiand Piosei good foi ono bundled dollais each?* Tlio 
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aiis\vei was auimc ^lately lotuinccl, and wo aolcd (iccoidingly , 
piobably miioli to oiu cnstomois’ siupiiso Tho oliaiq;-© "wtis ti 
dollai foi each message, distance ahont 500 miles, hxib niiioh 
fiuthei by telegiapli, as it has to go a louud to avoid "watei Jl 
my biothei goes to Philadelphia, he tolegiaphs, * Hoxv is the 
family? "What la doing?* — I onsixoi, * All "vvcll Sales so 
mnoh,* and so on *’ * 

It has been contended by aomo, with mil oh leason, that one of 
tho most S0110U3 dxawbiohs to tho goiicial extension of the use of 
the eleetiio telcgiftph is tlie luipi net ic ability of picseiving that 
seorcoy ■which tho seal confeis on YHitteii coiicsponclenco, tho 
absence of "w hi oh \\ onld nttcrlj anmlulate tho iitilitj of tho post- 
ofhoe Tho luijjeiious necessity of gnaidmg this seciocy inviolate 
IB apjinient in the heavj penalties attached to the luptxuo of tho 
seal, which can only be edeoted "with impunity by a sj>coial 
niithoiisatiou of a seoietaiy of state To eonfoi on tho elcctno 
telegraph all the imbbe utility of which it is susceptible, means 
must be adopted, and wiU, no doubt, bo ultimately adopted foi 
tho nttaiumcnt of tins object, tho ■vital impoitance of whioh is 
implioitlv nolvnowlcdged by the heavy penalties, the smallest ot 
which 13 dismissal, imposed lu all coiintiios on the agents who 
disclose the contents ot pupate tolcgiaphio eoiiaspondcnoo 

&uoh expedients must neveitheless be ineifcctual, loi it x^ould 
contradict all tho ic suits of the oommon exjjeiionco of life, if 
what must ine’Vitably be conimxmicated to half a dozen poisons at 
least, and a copy ol 'which is letamod and died in a public olHcc, 
could lemam seciet fiom any pax ties 'who might ha'vo a sxiflioientlj 
stiong motive to come to the knowledge of it Put even though 
the diBolosuie of private eoinimmi cation a to parties not oiixploj ed 
in the telegraphic ofliees should be eflcetuallj pie'vontcd bj tlio 
picsGiifc expedient of sweaiing the clciLs to secicoy, and inllioting 
tho eon&cfxiicnt penalties foi tho \iolation of thou oath, still 
^udl^ idunls communicating in pi iv ate confidence o no to anoihci, 
wives to husbands, sistcis to biotheis, oi ohildion to 
have things to say which it would ho utteily inloloiablo, ns is 
most justly observed by tho roviowoi already quoted even 

sfciaiigois load bofoio thou ojos This is a giiovous fault in 
the tclegi axih, and xt ixixist soonei oi latei bo lemodied by some 
means oi othci “ 

^Jxo object might bo nocomplislicd bj tho use of any speeios of 
cixihci, but this supxioBOS that the jjaitioa coiiesponding have 
pieviously luepnied tho oij)hci, and aio mutually possossod of its 
koj Such a condition could only bo piactieally fiiliiUod bv^ 

* “ Ciiainbeis s Papers foi the People, vol K JSTo 71 
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ooi 1 GBpondenta liavmg liabitual need of inteicoiniiiiuii cation, such 
as moienutile establishments inteiohaiiging’ iica\s of the max Lets, 
stocks, sales, and otlioi conimoicial details , but foi the occasional 
oominunications of domestic life it would bo quite unavailable 

It IS hinted by * the Ouaxtoily it,o\io\v li,' that Mi T^heat stone 
has iii\enLcd a ciphei Tvluoli a\i11 be applioablo to gcneial pui poses, 
and vhieh Mill attain tins object, and that it will bo soon placed 
at the disposition of the public 

If tho same pii\aoy as is afToidcd by the iiosi ofllco can bo thus 
seem ed to telo^i axihio coinmuiiioatioiis, and it by the imiltnilioatioii 
of then wues, and tho iiupioxcd oifieienoj of then mstinments, 
tho coinxi'iinca aio enabled to i educe then taiift to a still lowei 
limit, and to base it on some umfoini xninoiple similai to tho 
admnable poslng-c system of Mi Rowland IIill, it is ditli- 

cult to foioseo the extent of the lo-s olution uhiUi this noble gilt of 
soionoo to mankind may effeot Gicat as the bonehts ha^o been 
which the xioat“oflleo has eoiifciicd, thoy will sink to nothing com- 
jiared with those of tlio telegiaph In estimating tho inijjoitanco 
of tho pait lescived foi tins \ast agent of civilisation, it must not 
be foi gotten that it is still in its oaily infaii 03 , and that its most 
wondioiis x>oucis aio not yot devcloj>cd by time and growth 

259 Tho necessity of disclosing tho ooutents of j>iivato dcs- 
jiatohcs to tho tclegiaxdusts is sometimes avoided in the XTintcd 
btates by tlio adoption of a oiplioi , oi by a conventional oliango of 
tho Bigniiloation of tho Ictteis of the alxihabot In some oases, 
•\s ith the tolegiaxili of XIouso, tho manixmlalLou of which is oasj 
and simple, tho jmity plaj^'s upon tho keys of tho iiisti uin,oui 
liimself It 13, howovci, only in laio instances that these 
expedients are icsoitcd to The iniblio oonhdenoo has boon won 
by tho goncial sooieoy observed by tho tolcgiaiiluo agents, and an 
geiicial no axqji ehonsiou of diaolosuio xnovoiits xjtisons fiom 
aoudiiig the most juivalo and confidential dospalolios in tho usual 
manner Cue of tho diiootois, who foi foui joais has had the 
supeimtendeneo of extensive lines, stales, that in that interval 
ho novel hoaid ol an lustanco oX the eonlonts of a dcs|;>ateh being 
divulged 

Anothei oiiourastanoo whioh oxpoiiouoo has made mniufost has 
given seoiuity to tho p>u-l>lio point It apxioais that tho 

agents uho aio foi many horns lahoiumg at the niaolimo m the 
transmission of dcspalohos, uoid by woid, laiely aie able to give 
that kind of attention to tho senso and jnaiioit ol the whole ^hioh 
would ho nccossaiy to tlio oleai undoifllanding of it Then atten- 
tion 13 ongiossed oxolusivoly in the manipulation nocossaiy to 
tiansniit lottcr aftoi lettei, and they ha\o noitliei time noi 
attention to spaio foi tho suhjeot of the whole dcstiatoh The case 
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la \my aiialogouH to that of ooiiiposilois in a pi lutiiig-ofllon^ mIio, 

UK n ‘Moll Kno'wii, go till oiigli ill ou voik inccliaiiioally, williout 
giMUg tlio least altontioii to tlio siib]oot 

200 A 801 1 of VLibal oi|>]icifl, oi abbiovifttioiis, aio miiohiimsc, 
however, by inoioantilo houses 'IJns is inaetisod moio foi tho 
Hfiko of ocuiioniy than sooicoj , aXthough tlio hittci piuposo la also 
attiiiuod* 'I ho him ami its toiicspondoiils lini o a key in wluch 
ai o tabulab tl a ainiihoi of hiiiglo woi tls, oaoli of which o'vpi osscs a 
pin use oi scutonoe, 8ii( h us is of fioipiont oooimeiico lU sueh coin- 
lumin aliens Tho following oxamplo of aiioh a oommoioial 
dtMpiloh IS givou bj Sfi Jones Tho dosputoh to bo boiit coiibisltd 
of dR woids, as lolloivs — 

“/'Voai ilfuf Kcljo) com?no)i anti Jim h)andii oj^ lOLstt.'in loioo) y 
’ioxth mndcmto d^mund Joi home ii ade €ind exijmtt SiuieSf 800b 
lilda Goh* SCO <il C) doh 12 IVheat-, immo in Ja%i demondy mmhit 
^inif tonimou ilc'^o ijAion didlf with ct downward tendency ^ anlcay 
dOOO huahils ai 1 dol 10 (Jqx «, foi tnr/n nows itnboUhd the max lut 
no udns oj^ imjiOi tante made The only sail, made teas *Z60i} hnahih 
at 07 c 

This despatch, wliou convoilcd into tho voibal oiplioi, was 
OA-pioBSod in 311110 woids, ns follows — * 

“Had oamo aft keen daik aoho lam fault adaiit ** 

201 Comidieatod systems of oiplici ivoioiuvcntod foi tho tians- 
niission of paihumontaiy and law lepoits, and those of pnblio 
luootuigs AVhon tho tolls, howovoj , 'woio loduocd by compctiiio i, 
this system was abandoned, and tho loiioits woio sent in full, 
01 with suoli abbio\i ail oils oiily as aio obMous 

202 Tlio Inigo quantity of telogiaphio nows "tthioh is pnblishod 
daily in tho Now \ oik jouinnls is o\j>lainod by tlio iaot, that sovon 
of tho piiuoipal joiiinals oi that city foimcd an association to 
lolegiaph 111 coniinuii, shaimg tho oxpouso Eaoh journal •was, 
howevoi, at libeity to oidci foi itsolf any oxtia mtolligoiioo, 
giving tlio olhcis, oi any of thorn, tho option of shanng it 

201 Ml Tones lolatos that ono of tho eaihosl tclogiaph foafs, 
altoi tho oxtonsiou of tho tologiaph linos west to Omomnali, was 
bj ought about by tho agency of tho “ NowXoik Iloiald,^^ ami befoio 
any lognlai association of tho xn-cs** ^vn8 foiined in Now Xoik 

^*It bocaiiio kuoivn that Mi Clay would dolivoi a sxilooIi in 
TiOMiiglou (ICy ), on tho Movieaii wai, which was then oxoiting 
mnoU public attention Mi Bomiett, editoi and jncpiiotoi of tho 
^IXeiuld,’ dosiicd Its to ha'VO Mi Clay^s spcooh loxioxtod foi tho 
Xiaiioi Wo at onooinocoodcd,*’ says Mi Jonos, to make aiiango- 
nienti to oaiiy it into olTeot Wo had n logulai and oflloiont 
1 01)01 toi all oady employed m Ciiioinnati, a Mi Gl* Jlonnott , wo 
also had a Hi, Thompson m Philadelplun in co^opoiation withua 
Of 
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ibi somo ipapoTi tliorc, mill ■\vl noli agioctl, it tlio apocoli \1ra3 fiist 
iecoive€\, to sliaio tlio cvjioxiso ’vvith tlio *IIoiald ’ Tho *Tiibiino^ 
m Noiv Yoik, and tUo Amoiioaii^ m Pluladclj>hia| agiccd 

to fatal I foi a icpoit of the spec oh, m opposition Piom Lovingtoii 

10 ■Cnicmnati was. cightj miles, ovei which an oxpicbs had to bo 
1 iin IIoi ses w Cl o place d at e'\ ci y t eu miles by the Giiicmnati agent 
All c\.x^oit iidoi was engaged, mid a t»hoit“hniid 101101 toi oi ino 
fatationed in Lo'^iiigton When they had pioiiaicd his spocoh it 
svfts then dnilv The ovpioss-mau, on icccivang it, pioceedod with 

11 foi Gmoinnati Tho night waa daik and lainy, yet ho acconi- 
pliehcd the tup m eight hoiiia, o\ci a loiigh, hillj , countiy load 
Tho whole bpoooh was lecoivod at Iho * ITeialcI ^ ofUoo at an 
enily horn tho no vt morning, although iho wnca ivoio intciruptDd 
Ten a ahoit time m Iho night, noai Pittihuig* m oonseq^uenoo of tho 
limb of a tieo having tallcn aoioss them An cnici’piising opciatoi 
in tho Piltabiiig ofllcc, finding cominiinieation suspended, pioouicd 
a hoi so, and lodo along iho lino amidst tho thnluicbs and inin, 
found tho place, and iho cause of tho bioak, win oh ho lopaucd , 
thou lotiuiicd to tho odioo, and hmsli-cd sending tho spceoh 

Tho Philadelphia ‘^^Toiih Ammican,” nx>oii whom tho **Tii- 
bniio** chiefly tlcpondcd, filled to git its icpoit, and tlio latloi 
pm chased a cojiy iioni tho I lot aid 

Tho 0X1)011 so of scorn uig tliio slice oh liy oxxncss and tolcgiapib, 
amoimtod to ah out 100 ? 

Tho tolcgiaxdis have don\ad a very laigo share of thou iGAomie 
Xiom the Tho whole oxpciiso, foi telpgiapih lepoits of all 

Icinds, liavo some yotus ooat tho Now Yoilc Associated Picss (rix 
m mimboil probably about 1000 / each, o\ a total of 6000 ? poi 
annum The avoingo foi thoxiast fuc yoaia notbocu 

loss than about 0000 / to 0000 / xioi aiiuuiu Dining long aossiona 
of Congiesfl it exceeded this timmint 

Somotimea a single iiaxior availed itsolf of the x^i-Vilcgo of 
ordering long and oxxiensivo icpoiis of meetings, sxtDGohos, oon- 
xontioiis, &o , m which ita nssooiatoi deolmcd as 

best suited then osUinalo of the v duo of tlio news In ease iho 
cilici paijois 1 of used to iocoi\o it, tho wholo oxpoiiso was boiiio by 
it Tho "Hciald” is the only one of its nssooiaies which xniblialies 
a Sunday piapoi — honco it lalces all tho tologi ajih news wluoh 1 1 
locoivod on Sa till day aftoiiioou and night, and l^aya the whole 
Gxpenao of tho tolls 

201 Tho olcotrio iologiaxdi, an olfspiing of soionoo, has roiuloiod 

to its x>arent gicat and iinxioitant sox vices 

Pioin. tho mo-inont that it was Aisooyoicd that tho pidoations of 

♦ 
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the eleotaio oiuiout ooiilcl, by moans of the coiuliiotmg wucs, bo 
tiansmitted to distaiices, its use m the impoitaut pioblcm ot 

the doteimmation of longitudes, became conspicuously appaicnt 
IJy xefexencG to om Tiaot on Ijatitudea tmd Xjongiiiulcs, it uill be 
seen that the difference of llie longitudes of tuo places upon llie 
onrth*s bill face is nothing moio noi leas than the difloionco of 
the lioui of the day or night, as shown by two well-iogiilattcl 
clochs at the two places Thus, if wbilo it is 3 o^ clock at one 
place, it IS 1 o^oloolc at the othei, the lattoi is one lioni oi 
longitude east, and the foinicx one lioiii west of iho othci > oi il 
it bo piefciicdto express the longitude m dogiccs, the ouo place la 
10'^ east oi west of the othoi 

bTow since the ninoliinoiy of tbo oleotiio telcgiaph supplies tbo 
means of making all the tiine-pxeoes of whate\ei kind, oi ivhoie— 
ovex placed, whiolx aio bi ought into oonneotioii with the same 
s;ystem of wiiea, moxo in exact accox dance, it is capable of inakiiif^ 
all the tiine-pxeees in the United ICingdoni moxo iii exact accox cl- 
ance with tbo standard chionometci of Gioenwioh Obscivalory , 
01 , to take a still laigci \iew of the pixnexple, it is oiipablo of 
governing the movement of nil the time-pieces of whatovei soi t, 
and wlioie\cr situated wutlnu the langc of the vast iiet-woik of lolc- 
giapliic wiios, which oeispieads the European contmont, so as to 
make them move in accoi dance with any staiidaxd tune-pioco, whieli 
may by common consent bo adopted is the comnioix i egulaloi 

Now, if such an umfoiinity of ohioiiomcicis wexo cbtablislicd , 
the longitudes of all places would ho dctcimmod bj ascci taini nt^ 
by obbCivatioiis on the buii, which aic alwajs oas^ and susoexiiiblo 
of great pieeision, the local tune, that is to saj the tinio wliioli 
would be shoivix by a well-iogulated clock on the piescnt system 
The dificience of the two times, that shown by tho coimnon 
btandaid legulatoi and that shown by the local clock, would bo 
the difleicnce of longitude between tho place in question and the 
place wheie the stand aid legulatoi would show local time 

26o In places at gieat distaucos asnndoi, and in dilleient 
countiies, such hoiological umfoimity would, at Just, Joi civil 
pui poses be attended with some moon^emenco, since tho bom of 
noon would vaiy witli the longitude Thus, at a iilaoe 16® oast of 
the staiidaxd station, tbo hour of noon would bo one o’clock, and at a 
place 15® west it would bo 11 o’clock Such an moonvomenco w ould , 
howe\ei, only be felt at the moment of tbo obango of oustom It 
IS obvious that it would be as easy and simple to mnik tbo moment 
at which the sun passes tho meiidion by ll oi 1, as by 12 

Incidentally to such au hoiological inufoimiiy would an bo, 

howe\ei, the convemenco that the houi of noon at all places would 

oxiness then longitude with i elation to the stand aid station 
96 
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— 271 Toiogiapiuc lines of tlio Umted Kingdom — 272 tt’Jicir extent 
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206 Ily conoort: between tbo ABtioiiomoi Hojtil and tlie flo\eial 
Klcotiio ^‘olegiaxili Companies, tiio Greoixwioh local timo is 
announced nt oortam konia of iho daj^, at oonspiouons plnooa in 
diffcionfc parts of tlie oountiy, so tliat navigators who liaiipon to 
bo III of oiu poits, may avail thomselves of ihoao means of 
icgulatmg ilioii chionomcleie ^Vo liavo already explained the 
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signal given daily at one in tlio aftoi noon, liy ilio fall of a Inigo 
ball upon tlio dome of tlio Itojal Obsoxvatoiy at Oicomvioli 
This being’ genoially visiblo fiom a coiisidoinblo cvlont of Uio 
iivoi below on don -budge j luastois of ic'^sels obspiiing it onu 
legulalc then timo-piecci oi note then ciioia This systom of 
signals IS in piogiess of evloiision lly means of a gal\aiiio clock 
at the Obsoriatoiy, nnd tho coiidneting wiios wlnoli oonnoot that 
building With tlio station of tho Elootiio Tologiapli Comiiaiiy at 
XtOtlibiii y, horn ly sigiiala gmng accniatelj (lieonwioli time are 
tiausmittcd to tho ofliees ot tho company at liotlibmy, and in tho 
Stiand opposite lluiigoifoid-maiket Hiniilai signals aio tiaiif 
uiitted so\oial times a daj to tluubiiclgOj Ileal, and Jlo'^oi by tho 
UHcs of tho Sontli-easfcciii Coniiiaii'v Signal balls aio let fall 
ovoi the dome of tho Polcgiaph Ohioo in tho Stiaiid iiiid at an 
cle’satcd station, Xfiveipool, at tho aaiiio instant with tho fall of 
tho hall ovei the Gieeiiwioh Oh&ci\atoiy Ilesidos tins time- 
signals oio tiausmittcd on the wiioj twioo a daj, at 10 in the 
foionoon, and 1 lu tho aftoi noon, duectly fiom Gieonwioh tb 
vaiious chief stations upon tho 13 stem of lines ot the hlootiio 
Telegiaph Company 

2(57 Pioin the hist instant of tho lajing of tho wiios cou- 
ncofciug tho Giecii\Moh Ohsoivatorj ■i\iili tlio stations of tho South- 
east ei 11 Kttilway Comi>an> and the Eleotixc Tolcgirijih Compaiij, it 
TV as CTident that ono of the oailiost mid most useful ajiph cations of 
thorn. TTOiiId bo tho dctei niiiiation of the* longitudes of so\oral of 
tho principal obsei\aioiiLS in tho TJiitish Isles and on tho Coii- 
tmeiit Dmmg tho joii 1853 , tho oaihest oppoifcunitios ttgio 
acooidmglj taken loi dctci mining the longitudes ot Cumin iclgc , 
ISdmbnrgh, and Brussels, which tv as accomplished with compltto 
success, ns fai ns legaids tlio galTanio coiumnni cations and tho 
obsciTations of the signals nt all the obsoiT atones 

Tho ohserv atones of Gieonwioh, Bi navels, and Paiiinio noTV 
jilaced 111 direct elootiio connection hy tho subntaiiiio oahlos 
bi tween Botoi, Calais, and Ostond, to tho gioat mlvantago and 
advauoemoiit of astronomical soionco 

268 111 tho lotttiiio of tho husinoss of an obscivatoiy, tho asiio- 
nomicfil clock is an instinnient in iievoi ceasing use A x>ait of 
almost cvoij astiouoniioal ohseivation oonsiists 111 noting with tho 
last degieo of 0^.^*51011 tho moinonts of time at Tvlnoh eoitain 
phenomena take place , and so gieat is the degico of x>eifootioii to 
which tho art of ohseivation has been camed, that tv cU-in notised 
obscrvois aio able, by the combination of a ix^iick nnd ohseivant 
eye and eai, to hiboct a svcomly and oTen to axixnoacli to a still 

^ boo I'raot on Latitudes and Longitudes 
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moio nomiite diMsiou. of tliai small mtcival In oidoi to eiialilo 
iho loadoi tally to a|jpicomtG tlio Ijcneflt winch the tolegiaph 
has londcicd to astronomy, it will ho noccssaiy licio hi icily to 
explain the maiiuei m wliioh this lund of ohHoi\atiou has hitlieito 
hcon made 

To dctcimiiio tlio nioiuont at wliicli tho visual lay pioceeding 
fxom a celestial object has soiao dcfiiiilo diicction, two tlniiga axe 
noocssaiy — Ist, to ascoitaiii tho dueotxon of suoh a iiy, and, 
12 urlly, to ohsei\o tlio liino wlion it has suoh dueotioii Tho tolc- 
acopo, with its aooosHoiics, supplies tlio means of accomplishing 
the foimcx, and tho aationoimcal (look the lattoi 

Xf '] hg *) 1 icincscnl the tulio of a iolescopo, X tho oxticmity 
111 which the ohjoct-glass hxed, and F tho end vhcio tho 


Hi 



images of distant oh] cots to iihith tho tiilio is diiootod aio foiined, 
tho visual dm (i ion of anj ohirofc will ho that ot the lino «' e 
diawii fiom the linage of aueh ohicot fonutd in tho JitUl oj new 
of tho tele seopo to llio ccntie e of tho ohj cot- glass, foi il this lino 
bo conlimicd, it will pass tluough tho objeet s 

lint hinco tho field of mow of tlio tolGscopo is a ouonlai spaco of 
doflnito oxtont, wiUun which many objects ni dilFoiont diicotions 
may at tho saino time ho vifeiblo, sonio expedient is iieccssaiy by 
wlueh 0110 01 moio fixed points in it may ho poimanentlj'' maikod, 
oi by winch tho eiitiit held nuiy bo spaced out as a mat) is by tho 
line a of latitude and longitude 

'L’lns IS accomplished hj a hj 'item of fibies oi wnos, ho tlim that 
oven when magnified Ihoy will appeal hko bans Those are 
oxlendcd in a fiamc fixed within tho e^o-piero ot tho tclescoi>G, so 
that they npiicai when scon Ihiough tho oj c -glass lilco hno lines 
dinwn aoioss tho field oi view 

Tho Bj^atcni consist a coin in only of live oi hoveu ccpudistant 
ivnes, placed vcitioallj'’ at cipuil distances, and uitoxsectcd 
at thou middle iiexnls l>v a hoii/onial wno, as lexncscntod m 
lig 91 'When tho instiuimnt has boon ailjustod, the middle 
wire m ?a' will he m tho moiidian, and when an 

objeoi la scon upon il, huoIi oh] cot will ho on tho odcslial moii- 
dian, and tho wuo itstlf may bo i eg aided as a small aio of tlio 
nioiidinn londeied \it>ihlQ 

'fho eye of tho ohsoivei is oeoupied in watching the piogiess 
of tlio object inoMng ovci tUo wnos m iho field of view of tho 
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telescope His ea} 

riB 01 


in 



4li 


ocoiipied m notm^^, end liis iiimd in 
counting- tho siicoosSivG bents ot tho pui- 
dulunij Mhiob in nil astionoiiiioal cloclvs i*t 
so eonsti uetotl as to proiluco n sulTioioiitl) 
loud and clistinot sound, maiking tho oloso 
ot caoli siiocessi^ 0 second Tlio pinolibi d 
obsci\oi IS onnblcd -with con sidea able pie- 
cision in thisMa5'^ to subdiiido n stcmid, 
and dctoi. mi no tho momoiit of tho ncfiii- 
lonco ot a phenomenon ivitlnii a sniiiU 
fi action of that inteivnl A slai, fni 
o’vainplo, IS soen to the loft of tlio av lie m m ' 


at Sf jig 91 , at one beat of tho pendulum, and to tho light ol it it 
t* Tvith the novt Tho obsei\Gi estimates with gieat picoisimi 
tho iirojioition m -winch tho 'wiio duidos tho distance hct^vocn the 
points s and t>\ and can theicfoio deteimmo the fi action of a 
second aftei being at s, at -^shioh it -%\os upon tlio wire 

Tho fixed etais appeal m the telescope, no mattoi how high its 
magnifying powor be, as moio luoid points, haimg no scnsibli 
magnitude! By tho duunal motion of tho fiimanicnt, tho stai iiasflcs 
auoacBsivoly 0 'S ct all tho -n nos, a shoit mteiial homg iiiloipOHOil 
between its passages Tho ohsei i or, j uht hofoi c the stai appi oaolimg 
the moiidian ciitois the field of -mow, notes and imitos down Iht 
7 io«is and mmufes indicated b^ the clock, and lie pioecods to count 
tho second& by his cai He obteii os tho instant at which tho Htfti 
oioBSDS each oi tho 111103 , and tal mg a menu of all Uioso tiiiu s, 
ho obtains, -aith a gicat degieo of pieoiaion, tho instant at -flinch 
tho stai passed tho iniddli. -uiro, -whioh i& tho time of tho transil 
By this expedient tho result has tho advantage of as inanj in de- 
pendent ohsorvationa as thoio aio painllel -wiics Tlio oiioiH ot 
obsoiwation being distiibiited, aio proiioi txonately diminished 

When tho sun, moon, 01 a jilanot, 01, in gencial, any object 
wbioli has a sensible disk, is observed, the tinio of tho ti nnsit i h 
tlio instant at uhich the centio ot the disk is upon tho middlu 
WHO Tins is obtained h} ohseiiing tho instants -vshioh the 
western and cnsterii edges of the disk touch each of tho uiica 
Tho middle of these into ivals aio tho moments at -whioh tho ooiilto 


of tho disk IS upon tho wiies icbpoctiveli Taking a moan of tlio 
contact of the -westein edges, tho contact of the western edge ivitli 
the middle wiie -will ho obtained , and, lu like mannez, a moan of 
tlio oontaots ot the eastcin edge will gno the contact ot that edgo 
with tho middle wiie, and a mean of theso two will givo Iht 
moment of tho tzansit ot tho coiitie of tho disk, or a moan of all 
the contacts of both edges muU give tlio same result 

By day tlio -wiies aio visible, as fine black lines iixtersooting »ui<l 
100 
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sliaouig out tho field of view At night tlicy uis icndoietL Msiblo 
}iy a Ininii, by which the Jiold of view is faintly Uliumiwited 

The so pointa being well undoi stood, no difdoulty ivill bo tound 
m undcibtniiiling the mannoi xnwhiolithe telegiaiih lias confeiiod 
Vftfttly inoi cased facility and pieoision on such obsoi vatioiis 

209 TliG lust service which it has i end eied is that of inalving 


ill tins olochs m tho obsei\aiory absolutely sjnchioiious I his 

has been already accomplished with legaid to the solfli clocks, 
that IS, those which indicate moan oi civil time It may be, ami 
no doubt will be, also acoomplishcd, with still greatei ad\antago 
lo science f in tho case of the astionoinioal olooks, that is, thobC 
wliioti iiiailv. Bidoraal time Tho SC’s eial obsoi veis, occupied usually 
111 iliftciciit looms, have each thou own clock I^ow, liQvte\ci 
pcilcot may have bucn the woikmauslup of these olooks, no two 
of them oau bo lolicd upon to go absolutoly togetliex foi any 
length of tniio , tlicicfoic, one of the duties of tho obsel^el, and of 
tho conditioiis of good obsoivationa, ib to noto the oiroi of Ins 
tlock — that is, its deviation fioin tho standard ehionometei of tho 
obbcivatoi\ Tlicae oiiois -will bo ofiaoDd by the expedient of 
putting all Ihe clocks iii tho obscivatoiy in electrical eonueotioii, 

•lO that the. pondiAmii of tho standaid ohioiiometoi shall legulato 
tho pulsations of tho cntrcnl, and these pulsations again legidato 

till motion of all the otlici olooks 

AVo bcliLcvo that tho Aationomei Hovel once contemplated tins 
impiovcmont, and most x>i oil ably, avhoii suitable oppoitunity shall 

bt picsontcd, ho wiU caiiy it into piaetioal effect 

27 t) Tlio clock's being tbiig leduccd to absolute aceordauce, tho 
nox.t SOI vice itndcicd by the tologiaph to the astionomei consists 
lu afloi ding the means of as ooi taming the instant of time at 'which 
any cel ostial object passes aoioas the iiiioiomctoi ivm.swith gicatei 
Jiuulity and pieoisioii than ■v\’'eio attainable by tbe *use ot tho oyo 

and eni in tho mothod abo^o d.esoiibed 

This, iiniiroved inclhod of obseivation, as it is now being pi G” 
paicd foi tho Gicenwich Obsoi \atoiy, consists m a key-com- 
mutator placed iiudoi the hand of tho obsoivei, which governs a 
cuiient iiansimited to au olootio-niagnot, eonneoted ivitli u 
stydo placed ovoi a ejlmdei coated with paitoi, upon whioli 
It loaves a punoiiuo when it la diivcn down by tho pulsation 
imparted to the oiuient by the liugoi of the obseivei acting uyioii 
tho key The pnpei-covcied oylmdoi is kept m uniform rovolu- 
tiou at any dosued late by ole ok- work, and aiiothor style impelled 
by nnotUoi omioiit icooiviiig it^ pulsations fiom tlio pehdulum 

ol tho eliionoinotoi, is chiyeii upon tho papci with each ea o 

tho pondulum, tho mtoiral between two snecesan c mai ks mauo 

by ibis stylo loincsenling ouo secoud of tune 
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NOMT let Its i“‘VwU 

tho oylmdei, an moii ol tno p-yiioi y' ^ „ jt,. w^rtnA icii\!‘ ■ 

o stTle ^e etjio roov y d.-.l»neofl <►! ..i. iii--5 


,X" Z n«ovod by tho oloolc .VJII Ih. cofoio leave -c 

“L upou til paper, 

1101 IS It motoiial that llio oylmdci should bo luov < <V vv I. 

Lathcmaticel pioolsion H ds motion ioi llio olioit intc 

second be innoticiUy iimfoira, that will siitlU c . 1,1 . , 

yMiou tho object, a stai foi example, apirttmolirH ilir ii I J 
tho obborxei, T^ith his ejo to the loUscopo, liohls \n^ t-n, ^ 

o^el t\ie kG% Ho soe^ the stai oiitoi Iho ridd tincl apa>Y» H’ 
iir^t Amo Tho momeut it oios^cs tho wiie, ho pioHSi s cIo\a,ii i vv 

1 c\, and tho style gucs tt piiiietiuc to tlio papoi or tlin cm « 

In the same manner, Avhon tho stai mosses tho soeoiul ttiHl ‘ ' < • 
mo XAiiGs, he ogam and again inessos on tlio hoy, nmt IUiih It nt i 

as^'inaiiy distinct maihs on tho papei as tlioio iiio 'Avn ( i 

Aftei the ohseiAatiqn thus made liO'S hoon conolncled, int ^ 

on tlio paper aie examinccl, and thou distaiiro^j fioiu ULtt * 

ceding and foUoAAing inaiks inado by tho ptmluliiin 
exactly measured, firom aa Inch is mfoiicd iho Iiyiotioiml putt *d t'- 
‘jceoml, betAveen the moment at whioh tho stai oio^sod onoh *>1 thi 


ini es, and the last beat of the peiidulmn 

In this AV ay the time of the ti an sit is a«>coaUtmcd to ttio linR" 
dredth pai t of a second 

Tho AstLonoiiiCi Hoy al, noticing this mothod of ohyti a *>* 

an nddiess deliACied bcfoio tho Huyal Astioiioinioitl 

said, that In oidinarj tiansit obsoi a niioiis, tlio u1»-ici.a*^i 
listens to the beat of a cloak Av^bilo ho Aioivs the Juu\onT> hurli* 


parsing acioss the avucs of tho toloaeopo , anti ]iir coinhiiii'H Oof 
two senstb of heanng and sight (usually by noticaug llio * *d 
the body at each beat of the clock) ui snoh a intuim i 11*1 If* h' 
enabled to compute mentally tlio fi action of tlio sDCoiicl A^ Inm thf* 
object pasbes each uaie, and ho then Avrifcoa doAVii. tho tuno m i*** 
ob»ciA ing’*book In these new niethocls ho has no olook 110111 Imuj 
or at least none to which he listens ho obsci ves witli hia f x «j ( In 
nppnlso of Hie object to tho Avne, and at that instant Im t (Uiehi 1 un 
rndti, 01 key, Avith his fiugoi , and this toiioh 3iialcof>, bj'' iin’iiiin- 
of agalAQuio cm rent, an iinpiession upon some icooi cling tippjiiJi- 

***” a gieat distance), by which the fact aiitL ilu* tirin 
o tho obserration. aie legisteicd Ho Aiiitcs iioihinn. oxcii't 
pcrlicips tliG xmnio of tlic oliject olisorvcd 

He ftirther ob^rv ed that it was otpootod that by tins ino(hi>rl 

gioatly (limiiiishiil, 
sympathj hotweoa Oio oyo otic! thn 

,rt-> *-'^1 than between the oye and tlio oai, roitiaiiiu lo 
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1)0 dotoimmcil Tlio Astionomci Hoyal piojioses to use the oen-" 

tuAigal 01 conic ftl-ponduhim cloclv,” as an instiiimont supciioi m 
o'voiy ■^^ay to IhoBO used u\ Aiuciict., tind “ oomidciing ths 
pioWom ot sniootli mid ticcuiate motion as being now mueli ncniet 
to its solution than it had foimoilj been, it might bo a q^iie&tion 
whotUci, Bupposiiig a Bideroal oloek mado on these principles to bo 
inoimtcd at the Iloyal Obsci\atoiy^ it should be iibed lu coninm-' 
moating motion to a solai clock 

It IS Moithy of icmfiih aUo, that imnctnica can bo made ujion 
the satno ie\olving bniiol by obscr\Gia employed at two oi moio 
inatiumcnta elected in dilfoicnt looms, by means of keys oi 
oomimitatois, win oh complete the oiicuit fiom the aamo batteiy 
to the samo pimotniiiig-point This is at picsont done with two 
mstiumiiits at tticenwioh All necessity foi compaimg clocks is, 
ot com sc, avoided 

Some iliflioiilti GS ocomiod at Ai&i in. impaitiug to the cylmclei a 
snfliciently smootli and oqiiablo luotiou, tho motion gn en by com"- 
iiion clock- V oik being alway s ono made by slaits lilc-e that of tho 
icconds’ liand of a pi iidiilum It w as to siii mount tins difficulty 
that tho Astionomci lloy''nlpioposcd llio substitution of tho ocntii- 
liigal pendulum (losonibling tho govGmoi#of a steam engine) foi 
the oitliuaij oscillating ponduliim Tn tho lopoit of the Astio- 
noinioal Hooiotj , published in iebiiiaiy, 1851, yt was announced 
that “Tho laiious diffioultic s w hlch ooouix-ed fioin time to time 
in tho mechanism of llio baiiol oi smooth-motion oloek, used toi 
giving motion to tli-o oylindei. on winch will nltmiately bo 
iccoidul tho tiansils made tvitli the tians-it-oiiolo and altazimuth, 
accoiding to tho Amciioau mothod of self-iogi&tialion, haio been 
oyoieomo It now oaiiies the oydmdoia put in eoimcction with it 
with pel feet logulaiity , its lalo liaviug all dcsiiablc steadiness 


II LroiiAPiixo TTNi a oi Tier itititi n lais&DOM 

27 1 'L'he tclegi aphio lines c slabli ilicd tin ougliout these conniries 
liavo boon consliiioted altogotlioi by piivato ooinpames, ohaitoied 
or mcoiporated by tlio logSblittuie Tho total extent of lines m 
actual opeiatiou in tho boginiiing of 185 i, was a Iittlo moio than 
8000 miles, upon Whioh about iOOOO miles of oondiioting who 
wore laid, wliieli would gxvo an a\ oi ago mimbei of 11% o conduct- 
ing iviics OYOi the Qutuo tcloginpliio net-work 

272 This vast niaclnnoiy of oleciiio commimieatiou has been 

ore etc d by llvo oi six diffoiont compamos, but the chief pait of it 

by two — tho Mooiiio Tclegi aph Comiiany, and ilio English and 

Jiisb M ignotie Telogiaph Company Hie loimoi possesses neaily 
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4500 miles of Ime, and moio tliau 24.000 miles of TViro , and lli 
latter 2200 miles of lino, and 13000 miles of who 

Xhe capital of the former is ncpily 800000? , and that of th 
latter 300000? 

It IS estimated tliat the total amount of capital invested in tli 
ttlograpliio lines of tlio United llingdom moy amount to about 
million and a half sterling 


lilt: i^niCTuxc Tn-rctiiiPii company 

2*73 This company ivas ilio earliest established, and was i 
opoiation foi foux years without any uval what ovci , and fox bi 
yoais without any real oompetition Those on on ms tan oos wi 
explain the laigeinopoition m whioli the extent of this conipnny’ 
lines exceed all others 

The conseq^uenoo of the oxolusive possession of this impoitni 
maehincr^ of intei commiiiiioation combined with tlio want ol a 
cxpeiienco as to the extent to which the public in gcncial migl 
bo disposed to avail itself of the advantages offeied to them, wi 
naliii ally and veiy oxeusably the cstabliahmoiit of a high taiii 
The uso of tho telegraph was xcgaidcd, bo fai ns i elated to pin a 
individuals, as a luxuiyiathei than a nooesaaiy of soouil lifo, at 
ho fax as 1 elated to men of business, ns an expedient lilcoly to 
resoited to only m cases of tlio most piessing iiigonoy eo 3 ieedi^ 
tho justice ot those views, a high taiiif was not only defonsibl 
hut absolutely neoossaiy to the piotcotion of tho interests ot tho 
who had mvestod then capital in the ontoi prise 

Time, oxporionoo, and habit, on the ono hand, icndcied 1 
public familiar with tho uses of Iho telegiajih, and cieatcA 
greater disposition to prodt by it foi tho oidmaiy puiposes of lii 
and on tho othoi, supplied to the Company that oxpciioneo 
winch its managers stood m need, and enabled them, witlie 
imprudent iislc, to develop Iiboial and enlightened views 
tho commoroial management of the enterprise Qiadual lodn 
tions wtio made in tho larift, which woio fiiither siimuUit 
hy the ostablishinoni of oompotitois , and a standard ot tai 
has boon cstablishod which, as will piesently appeal, can Ion 
no rcasonahlo ground oi complaint na compared with those 
other eouutiies Whethei a still fiiithoi reduoiion and a noai 
appioaoh to the piinoiplc of tho umfoim jio>*tiigc system woi 
not boneflfc the companies as well as tho public is a quest i 
that time and oxpoiionco alone can solve 

27 1 Tho following table, for wlneh wo ai o indebted to 1 
Board of Bueotois of this company, Bhoi\s the extent of its Un 
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niUMlNailAM, SIIRI WSnUl^Y, AKI> 6IOUK 

■\ AlfEil y RAILWAYS 

I3irmingliftm, Wolveiliainpton, ainl 
bhicwshury 

Blrkcuhcad^ Laucasiiirc^ and Oheshuo 
J unction 

Biikculicad Tunnel 
f^uttem Tunnel 

CULSTJ-R AVD IIOTVnKAD 

tASTIRK COUNTILS 

London to Oolohegter 

I Jot ween Braintree and j\ laid on 

London to Lly 

ICly to Noiwicli 

Bakonham to Norwicli 

Noiwioli to Yaiinunth ^ 

Iiowc^toft ^ 

ChcBtoiford to Bury 
Ohcsicifoid to Ncwmaikot 
Fly to Potoikorougli 
MaieU to Wisbcacii 
Oainbridgo to St Ivoh 
B roxbonrno to IXifitroid 
Water! ano to Ln field 
SI lore ditch to Ohathani 
Lcolcs to Attloborougii 
Andloy Lnd to LUtlebnry 
Shoreditch to Brick Lane 
Stratford to Woolwioli 
Stiatford to Olaxiton 
WoBt Junction to Stratfcid Budge 
Goal Biding to Angol Lano 
Porcat Gate to Angol Lane 
Ohobliam Barm Lino 

nAST>RN UKtOK 

Oolehcstoi to Ipiisrioli 
Ipswich to ^raiiagerB* odlce 

rXlTlH AN» Oui-»l®ON 

FURNFBS IIKJI 

Llndal to Balton 
Whitehaven Tunnel 

ORFAT NORTlIl RR 

London to Yoik 
LutuLon to Yoiktfm Boaten 
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Pc tei borough to Griinehy 
Boston to llotford 
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Ximcoln io Qmnalioiovijsli 

Qiuo^ljy to Docks 

Knot tingle^ to Leeds 

BflrWti^ to llossiugtoii 

OnXSAT RAiiWvy 

Ziundoit to Biistol 
XiOTiclonL to JJiiJiiingliani 
Ijouclon. to Alaideiiheacl 
Rlou|,li to Wiud'soj. 

JR-S'iding to B'isingstolwo 

Oxfoitl to Bunbtny 

Swindon to GHoucestei via Onencestet 

Tetbuiy to Brinaseombo 

JJax to CoTsliam 

lift til to Bristol 

Bjjstol nncl Exetei Haihiay 

Yatton to Clevedon 

Tisortou Jimetioii to {Piverton » 

TAimton to leovil 

Z.A.^h. CASH IRE AND YOBUSEflRB RAHWAY 

jM'incliostoi to Normanton 
StimnLtfc Tiinnol 
Worth. I>e'iii to Biadfoid 
'Wak.efl.eld to Woimanton 
"Wat oi loo to Soiithiiort 
CastlefHord to Mothbj 

IrAltOASTJER AKB PRESTON, i-ND lANCABTER 

AND CARLISLE R VILWAY 

Xiancaster to Preston 
Jjancaster to Caihslo 
Oxonholm to Kendal 

! JUO'SnOK, BRIGHTOH, iCilD SOOTn OOA&T 

RAILWAY 

riondon to Brighton 
33i.ig1ii<on to Kewliaven 
London to Epaom 
I London to Ciojdon 
Croydon to Epsom 
Xittleliampton to Fold 

I BnoLlayei s Aims to Baptfaid 
■ 13 naltl jxy ora Ai ma J iinction to E orest Hil I 
Balcom'bo Tnnnel 

I GInyton ^Tunnel 

Crystal Palace Extension 

1*011001? AND NORTH ■RESTRRN RAILWATt 
XiOHOOK AND Bl AC R WALT 

XiOTidon to Colwicli 
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I^iaccIcsHcld to Liveinool 
London to Rugby 
liletolilcy to Blibwoitli 
Fust on to CJaindui 
PinmosQ II ill U-’iinnol 
Wntfoid Tunnel 
lUetcliley to Wiiidsoi 
^yln‘3low to Banbuiy 
Winslow to Oxioitl 
Winslow to Junction 
RnoLiiigbiim to Gooilslied 
UhswoiUi to Petciboiougli 
ICilsby Tunnel 

Ilufjby to Maiket Ilniboioii^jb 
Rugby to Leamington 
Rugby to Hiiimngliam 
Rugby to Tamwoitb 
Tnmwoilli to Golwicli 
Uirinin„li'iii\ to Manclioatei 
Cl owe to Waimigtou 
Wniiingtnn to Now ton Junction 
Jfowton Junotion to Livoipool 
Newton Junction to Pics ton 
Newton Junction to urancliestei 
Mncclesficltl to Stookpoit 
Stookpoi t to ]Mancliefitei 
Stockpoi t to Guidobridgo 
Gnidcbi iilgo to Raton. Lodge 
Mu held Juiietion to Leeds 
Saddlow 01 til to Moisdeu 
Iliuldoi s field Tunnel 
Moilty Tunnel 
Mancbcfitci to llaidwicl 
Waiimgton to Ibcstou Bioob Junction 
I Fdgo Hill to Limo street 
I Idgo llill to llyion all cot 
I Svnteiloo to Wapping 
I Gui 7 on stieet to Htscot 
! r oNuoN AMI sono'ii Vi 1 sxi nil kaiiiW vy 

I ‘Watciloo to Poitsrtioutli 

1 SVateiloo to fjoiitliainpton 

I 111 shops toko to Southampton 
1 liaichani to Oospoit 
I AYateiloo to Nmo Rliha 
I Southampton to DoiUiestei 
1 PoqIo J unction to Poole 

I South ampion to Biockcnlinist 
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Hioolcenliurst to Osli-oitiG 
MAliaflliSTCHj sriPPS'IfiliD, AKJJ I^I^OOrH 

SIIIllL. RAIWAV 

AFancliGster to Slicffield « 

l^Qutmg to GHoasop 
blii^fUcld to Kott IIoITand 
Oloaby to GiOftt (JiimaLy 
Ijijtcalu to Uainotby 
'Woodlieftd to Diinfoid 

JrAHYlORT AWD OARLISLB RVTIWVT 

Carlisto to poi t 

I Dll AM) RAIL WAV 

Derby to Itngby 
Dolby to Fetorboi oiigh 
f obciboiQD£,h to Tjeiecstei 
iftleltoa Moivbiay to Stamfbid 
Dai by to Jjincoln 
Derb^ to Saw Icy 
Derby to Woiinanton 
IfaiinAntoB to Lead a 
Lccila to Draclfoid 
f Deeds to Skipton 
Appeilcj to Shiploy Cabin 
SVciptoB to L'liic'iatoi 
Huualet to Hun'^let Jtiuotioii 
ETunslot Junotioa to ^Yftte^Ia>le 
SEiclHeld to Maabi o* 

Derby to Willmgtou 
Derby to Biripingham 
Dirmiagbam to (^loiicestoi. 

Liokey to D^omsg^o^e 
Qtonceatci to Biiatol 

MOWMOn'PUfiHIHH KAlliWAA 

Ne'ivport to Blamtt 
Newpoit to Pontypool 
Hi SCI to Nine llile Point 
Aborbecg to Dbbw Vale 

. ROlWn lOKJDOS pAlIi\SA\ 

1 Camdon to Stopnoy 

Bow to Poplar 

icoutii flTAP^onasinjiB rvijwat 
Co-lwieh. to Macolosnol-d 
Golwioh to Stone 
l^ortoa Bridge to Stone 
Stone to Stoko 
Stoke to Loco 'Woilcs 
Stole Q to Burton 
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Stoko to Ncwcastlo iindor Lj no 
Stoko to IIoiCLABblo 
Stoko to Iloiocastlc Twuncl 

Rtol 0 to UlGWO 

Stoko to North llode 

f^oith liorlo to Maccksficld 

Noith Uodo to Uttoxctoi 

Ho cos tor to Ahhboitrno 

0X1 oiiD, M onoi an ii| 8^ w OLVjaTwiAStPTOJf 

^Vorccstoi to Dwllej 

Dudley to WoHeilitimptoi'i 

SIintWSDOUY INJ) UIUAIINOJIAM 

KATIIS V'i 

Shrewsbmy to Wolveihampton 
ainioisnim uxioh Kvir'\rA\ 
SlnowaUmy to fstofloid 
simii^aouuY AKi) am BTtn JiMiM \.it 

Cheatt-i to Shic^v^huiy 
'SVheatsliGrtf ^branch 
OawcBtiy Biuiith 

SIlRPlNSDUnY ANT> iniUlOH® RA1J^> W 

RhreivBbuiy to lloicioid 
JauIIow Race oouiso 
Jjudlow 'I’uiinol 
Dinraoic Xunnel 

NtMionT, Ain iioA'N A«D min' 

JOUJ* IIAIIWVY 

llcieford Junction to Iloioford Station 

itLRi-ronn, iiosBi and qiodoisiiu 

IIATIW V.Y 

Cjrango f'omb to Ilopobiook 

fiouaii Dr\ON luiTwri 
rxctoi to Plymouth 
Now ton to Totnean 
Nowtou to Toiquay 
Totness to Kinp;abiit1go 
d?lymout1i to Kini^shudgo 

11 ] SI COHN W VDT n AIT W VTt » 
Pcnratico to Tniio 

SOUTH 1 ISII nW KMIII \.\ 

London to Stiood 
London to (iioenwicli 
Loudon to OUsorvatoiy 
London to Tunbi idgo 
Q?unbiidgo tp Paddock AVood 
Paddook \Yo»d to jMnidslono « 
Paddock Wood to Doyci 
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Foil Btono to Ilarboui 
Ashfoid to Mai to- to 
^Xinstci to Deal 
Aslifoid to Hastings 
Tunbiulgo to Dobeifc’a Diulgo 
Robcirs Bridge to llastingB 
Biighton Junction to Hastings 
BiicUlayois* \ims to Junction 
HodluU to Shalfoid. 

Slmlfoid to Reading 
MciBtham Tunnel to Bodhill 
Bodliill to Signal Polo 

SOUTH ST vrFORDSjiiua nATiwA\ 

Bescotb to Walsall 
Bcscott to Cticab Biidgo 
Gliont Bridge to Dudley 
Walsall to Brownliills 

SOUTH WAT FS haii \V iY 

Gloiirestei to Haveifoidwest 

Dandoio to Llainsaiulit 

Tunnel u e<^t of Laiidoio 

S H wuoliom S W loTaffA''aleR iih\ iv 

Doop to Swansea 

Caidtfl Docks 

Gtloiiccstcr to Grange C’oiufc 

TAIL ■vAir nvirwiY 

Ciidiff Doclca to ireitJiyi 
Alieidare to Abeidaio Tunclion 

AALH OF KTATll BUl^VV'l 

Neath to Jlcithyi 

Hiiuaiii to Aberdnio Junction 

Mertli j 1 to end of Tunnel 

WlIITEHtYUN JUSOTION 

Jlfarjpoit to WintehaT^on 

YORhj rritWOVRTLH, VND uniwior 

lllIIAVAY 

Toik to Newcastle 
Dailington to Noueistlo 
Daihngton to Station on Stockton Liiio 
. Dalton to Richmond 
Dalton to Dailmgton 
Belmont to Duiham 
Belmont to Fonco Ilon'’es 

! ■ Bioekley Whins to South Shield i 
Newcastle to Bioekley Whins 
Brook ley Whins to Sundcilaud 
Newcastle to Beiwick 
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Nowea'stle to Benton, 

jNTcwcastlo to nomoutU 

Ijelton to Alnwick 

FaUicld to Washington 

Wnsliiiiglon to fahieUlsDiops 

Shields Biops to Snmloiland Dook 

Sundoilaiul Book to Siuideiland Stntn 

\0111C ANt) KOltlJI «VILWV\ 

IIalro^vgato to OJmioh Fenton. 

Hull to JMilfoid Jimctiou 
Biicllingtoii to Hull 
Seal hoi ougli to Yoik 
Bill ton Salmon to Oastlofoicl 
Gasblofoid to Noimantoii 
Alilford Jimotou to Bin ton Salmon 
Milfoicl Jiinetion to IlofL 
Yoik to Bmton Silmou 
LDiwnunctiT, PI mil, aki> ntriDH 

Bdifihuigh to Tay Poll 
Latlybaiik Jiuiotiou to I'eith 
JMnihitigli to ScuUaiid sticet 
I Diviiuiioif \Nj> oi isdoiy ni.inv’v\ 
Fchnhiugh to Gla‘<gow 
Fdmbiugh to GiccnliiU 
Ooiilaiis to Hut Q.htiiiiol oml 
ITaymai ket to Bdmbtngli I’uiniol ond 
Fdinbmgli to Loith stieot Moik 

DTJKnn AWn AllBnOATII rvtti/v.\ 

Bimdeo to Bioiiglity 
Tay Poifc Bubtnaiiiio cablo 

HoiiTir nniuisM nvii<wv\ 

Beiwick to I dinbiugU 
I'ortobollo to lint 
Tunnel 

hCOTTlSJt or ITRAEi 

Gioenhill to l^oith 
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27 i 5 Aceoidiiifj to 11 10 last aiiangctl by tlio IGlocliio 

Tcloginx>h Comxiauy, all mossngos coiiHisting of not inoxo than. 20 
woida aio tiaiisnutltd to distancos not oxcecdnig CO imlos foi 
I 5 , to dislaiiees not OMCOt ding 100 miles foi 2s Orf , and to all 
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gi cater distances for os I*oi each additional ton woids, or liac 
tion of ten woids projiGi tionato ohaigos iiio made 

In coitam ovceptional oasos tlio shilling dim go i*? o'vteiuliHl to 
muoli greater distanocs than 00 milosj mid. tlio lialf-oiowii diaige 
to mil oil giontoi diataiioos than 100 iritles d'hoso oxoopliotiH 
inoliido towns of tlio highest commoioial and inaiiufaotui uig 
imjioitanee, with Tshich alaigo tilographio Imsinoss must ahuija 
be tinnsactcd Thus, hotwoon T ondou and Hiiminghani (112 miU s) 
the diaago is eiil^ Is, and hotwoen J^fmdon and Tivoi pool (210 
imles), Jjondon and llanehostei (180 links), London niul Cailislo 
(d09 miles), the ohaige is oul\ 2s (Ul 

Tho ohaigo foi ti ansmission is of ooni^jo inoicasod in piojioilion 
to tho length of tho messago, but iho daily oxpoiicneo ol the 
tcleginphio olHcos doinonsUatcs iliai, with tho oMoption of icpoit t 
tianemitted to tho nowspnpois, tho a>oiftgo longth of tho message 
does not much ovcoed ti^eiily iioiiis I liavo obtaiuid a lelniii ol 
tho lengths of 7 1 messages ti an iniittod, without any jiaxtieiilin 
soleotion of subject, tho total length of 11311011, o\olnsi>e of flu 
address, is 1151 words Tho total length ot tho addiesacH is 710 
words This gives foi tho a-veiago length of Iho iwcsaages 
woids, and of the addresses 7' woids, tho nvoiago length i>l 
fho mesangesj lududnig tlio adcUesHos, honig theioloio n lillh'- 
undci 23 woids 

Besides the con von ion oo ofFoicd to tho publio bj^ tho iianHiuin* 
aion of messages to tho vaiioiia stationn Ihionghoiit tho oounti^, 
this Company has ostahlishtd a sjstom of mot 10)1 oh tan 
communication by means of so^oiiteen brniicli HtatioiiH in (on* 
ncotaon with each othoi and with tho piinoipal fetation nl 
Lothbmy Those stations nio difejieised lluongh tho metiopolift 
at points win ell have been found to bo tho moat notiio lontua 
of antorcoiiiso Tlicj inoludo tho oight lailway stations, tht 
Londou Boohs, Miucing Lano, Ooneiol Poat-olheo, >St Biinstan’a 
Cluuoh, TiVost Stiaiid, Oicat Gooigo Sheet ^Vostminstei , ht 
James’s Palaeo, K night sin icl go, and Iho Aliuhlo Audi, Jljih 
pnik Of those tho stations on tho West Htiaiid, and tho 
Counties Hallway, bhoicdiloli, me open day and night 

Messages of 20 tv aids aic tiaiisimttcd lictweon any two ol the*'i> 

mo ti op oil tan stations foi 

In all cases iho ohaigo foi the tologinphio message molinh^s it t 

delivery at tlioplaeo of nddioss, piovidodl that such place bu within 

aiadiiis of liatf n niilo round tho station, Grf being cliai god foi 

«nch milo additionnl, and iv> ohaigo is mado foi tho nddiossts id 
the sendei 01 leeei^ei 
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ClIAPTEH XIT 

I locUic Tolcgrapli Oompaiiy b picBoiit taiiflf (continwod) —270 jMaqnotic 
Telcgiaph Company — 2 Tl Ohai tei cd bubinai luo Compau j — 278 TJ w 
bulimaibio TelcgiapU Coiiixjfliij botwoon Fianco anti liiiglantl — 270 
iiuiopoftn and Anicitcau ItlegiapU Company — 280 Oiigm of tho 
Bubtnaiiiio oompamcij' entoipiiRCB — 281 Wondorfitl eolonty of intoi 
jiatioiial toi icBpondouco —202 Oigauniation of olcctno coramumcntioiiB 
'M'lth tho Oontuiout— 288 Meditoiiaiieau lUcctno Tclcgiaph Ooinpaiiy 
“281 Qenoial tablo showing tho pJacca on tUo contintiit of LuiopCi 
■\vhi<jU ato in oJeoUio conneohon with each othoi, and with Lngland, and 
tho cost of dcspalohes eont between them Bovmally and London — 
285 Tologinpluo lines in Iho United States — 28C Vast piojeots in 
prog 1 css 01 contcinplation 

AccoiiuiKa lo llio Inxlf yeaily balauco sheet of tho company it 
iipiioais that in tho siv mouths ending Dtoemhoi '51, 1853, tho 

_____ i ^ n 
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giOHs lo^oiiuo inuoiiutod to , iiiul tliiit (Lim( 1 < nd i 

7 pni oout pti aiuniiii ou lUo i ajutul 
Tho jocoipli would i< i»HMi nl an av(inp,(» daily launu i «j 
r >200 shilliiift int i 

Tins ooiniHiiiy poisisaH tlio jialnd of inaii^ fainiioi 

telcgiapli, nuliuliiif; tlioso (d Jlata K ■\mh 1 i i, <liull\ 

doiiblo iKodlo iinpi Iti d li) miindtiioiiL llm 

oidniaiy ’f>aU(ivol /lua inid loppci, 1 >\ a idalalMl 

waloi Tlio tiausiaiHsion <)! oai'h th ipatoh, i an i qm til 1 ) , im ( iipa s 
tMo t Qiuhiotinff ^\iii and t\sa hattu a i willi llu'n aci i oin t 
On entiiin lint as foi i \uin|ilo Ixdwi i a I laidoit an<L I iMU|)iud, 
tlio luafiunicuf al Hamiiaad Tim ii alt<nd(d, ai uaiipaud 
witli llio iirrtlli iiidiainonf, >vilh two ad\iin(i;i , in I, iliiii i 1 
icr|iiiH s only one lino and at londl} , (liul i( \uil( it lown 

dcipatoh AVlUi tho m ( dlo nisUnnnmi t^\o (oj^m i of null dc ijjaloli 
mnflt Ijo made, ono lo lie dolnoH d tu addu d, and tlio ntia i (n 
1)0 lotniuod liy llio oftlu Jn luiufj liani’n niodimt, tliat A Itnh i 
wiitlon 111 iolof^iapliia ciphoi 1 )^ tlm nistiiimf iit nut ina d tla 
olUoc, BO Hull llio linu oi onn all ik in am i <l 

In tho oifjtiinsation ot its i iliildisinmnt, tho h hot no 'IMifjaph 
Compau'v luuo niado an iimovulutJi on oin uaiioiud luifdoai i, \s Sia h 
cannot ho icftaukd us otlioiniHo than happy ‘H'd |udioiinit, In 
loiidfiinf^ olo< txo-toJof^iaphy the imanH of otilaif^in^ tho apluno ot 
fotnalo indndiy m ihiH imndiy In no paitof llio ai\ iliia d muld, 
~ cveupt pci haps tho Unitid Hlati i, nhui laii aurdonin ha\a )> in 
loiaiiK d,-“ aio lotntik i om ludi d lioin ho iiianj < nijdo^ niant i aniti <) 
to ihaiii, aim I'’nt,laTul In I'uinci tho^ am oslaiisualj iinplojul 
as cloiltB 111 vaiious Inaiiohts ol i oninian nil Imont si Aa niorit \ - 
takers 01 luikot Htlhuiin lailnay idllac i, (liiafns, aoiu t it-iooni , 
and in nhoit m all puhlio i xhilnlioiin they am iiif^ni^id, to tin 
ciifciio rxoliiHiou of Iho olhoi ho\ A i hov-ktiipai i and hov-'Oiiaiu u 
in all tho thoatifH, and in luiniboiltHS othiu oi input iiatH in 1x111(11 
no bodily lahom i 8 needed, thoy aio pulmitd to im n 

Noxv tho xxmkuif^ of tcla^iaphio inutiuinantH, and (ho ^pniml 
Iniainoss of talof?iaphio ohloos is pHoninlytho kind ol luanipalaui 
foi which they (uo hi st litli d, and no notico xs ith at ph aaum 
ilio iiidopuidout Olid onhi^hloiiid (dap lahm h) Iho I'hsihm 

Teloffinph (vonipany lu thoii cinploj maul, xxhnh it may lx 
hoped xvill l»i(>v{' only the oommonaomant oi a {^tau lal nmvi nu nt, 
having a iondenoy to im]nox'’o tho (unditiou ot that poilian at 

tho R0\ who aio obliged to no(k the niaana (jt h\nig h^ than 
ludnsti y 

Tho hattoiy dfpailnioiit is not oiio ol tho laud lulaii h 1 iiij>* 
ohjGots picscnted in llio Lothhuiy astiihliHhnu nt aiio coUiuh ol 

tho building aioaiipiopiiatul to Hus goluiatoi of floctiio oiiiuriil i 
111 
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Thoj ooiibisi of t^\o long naiio'w '\aiilt3» in ■s\liioh upivaids of 300 
liatteiics aic arinngetl, consisting of 'vui ion a lunnbois of pans of 
plates, Biv, twelve, and tweuty-foni, adajited to oanj sniallei and 
gioater distances 

Tho eiitiio imoiint of voltaic povei cniplojcd by tins com- 
pany tliiougbout tho eoimtij consists o± 9G000 cells composed 
ot 1,500000 stpiaio iiinhcs of coppci, and an eqiial snifaco of zinc 

'ihoso aio kept in notion by ilio oousnmxition of biv: tons of noid 
nnniiallj 

In tlio liall jeai ending dlst DeeonibGi, ISol, the paid up 
capital of tlic company ivaa augmented, and tlio taiid loi tlio 
tianamission of messages was i educed in tlie laigo piopoition of 

00 pel (sent in>ou its oiigiiial into Tho ovtont of tlio lino ■was 
mci eased 8 pox cent , and that of the conducting wiios iienily So 
pei cent Tho a>oiage mmiboi of '\('iics upon tho linos was 
angmenled by this ohango liom 1 to o Tho olleot of this, and 
tho giadiial lueieaso fiom month to month in tho no\.t halt joai 
"was an mcieasc ot abo\o COpoi cent m the amount of business, 
and noailj 1 3 pei cent in tho i ( coipts, tho dn idonds ha\ ing been 
augmented fioni d to 0 poi cent 

Among tho moio loccnt inipiOA omonts m tho tians action of 
iolcgiapluo business uhicU have boon made bj this company, tho 
following may bo mentioned 

<*J?ianlvcd mossngo papoxs,^* pio-iiaid, aio now issued, pioom- 
ablo at nuy stationoi’s These, with the messago filled in, can bo 
dispatohcd to tho oflioo "when and liow the sendoi likes , and tho 
compan'( intend veiy q^uiokly to sell olcotno stam^is, like Ciucon*s 
heads, which inaj bo stuok on to any ineco of papoi, and fiank its 
( on tents without any fuitlici tioublo Anothoi \oiy iinpoitant 
itiiaiigcinont foi moioantilo men la tho sending of “icmittanoo 
iiiessagcs,” by mcaiiB of which money can bo paid in at tho contial 
olllco in London, and, within n few niinulos, iiaid out at Liveipool 

01 MauohcHtei, oi by tho samo moans Bont up to town with tho 
like disiialoh fiom In’s ei pool, Manohcsloi, Iliislol, Buininghani, 
Tjoods, Glasgow, hldinhuigh, KowoasUo-oii-Tyuo, Hull, Yoik, 
l‘lyinouth, and lilvotoi T’heio is a monoy-oidoi oidco in tho 
ijothbuiy catablishinont to mauago this dopin lineni, which will, 
no doubt, in nil cineigoucios spcmhly sup ci so do the govoinmont 
monoy-oidoi oflieo which woiks iliiough tho slowoi modxmn of tho 

post-ofiloo * 
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iHT arioNJ TIC iirr«3ivpii co-vepani 


270 Tins Company han eonatiuctocl ooruic&tmg lUo fol 

lowing pimcipal places by moans of tlio subiiiaimo oablo, evtondoil 
liclncon IJomighiidco and l^oil Patiiol^ — - 


Lonclow 

3Ji 

Mimolieslci 

lAvarpool 

l^rDBbon 

Carlielo 

Qlaagow 

GicciiulI 

ludinlmigl) 

Sti ani aci 


Poitpftti lUc 
Doing! melt 0 
Dclfast 
Aimagli 

Dioglioita 

Kavan 

Diiblm 

Ail lion 0 

llalUiiniloo 

Galway 


Kildaio 

Carlow 

'rinirlef* 

•Pipperary 
Dmioriclc 
"Wat Cl ford 
Mallow 
KillainQ> 

Coilt 

QuQQnsto^vu 


^rhiH company ban oslnbUsliod an nntlergroniid, lino often wuo'5 
fiom Ijoiulon to Iji^oipool, by Man olios Ici , ainl ono of si^si wiioa 
fiom lji\eLpool lo Poifcxiatiiolc, and from tbonoc to Belfast Tbo 
lino fiom llolfasi to IJiililin, and fiom tboiioo to Coik, with 
branches, la oAoigimintl on poles Tho tiudoi gi oiincl ay stem is 
again adopted fiom Coih to diioeiistown 

Jjincs nio 111 progiosft of ooiisti uofcioii along tlio AYatoifoid 
and I imoneh llaxlwaj , and Bi'v adcUtional tviios aio being laid 
botwooii Dublin and llolfast 

Tho instiiunonis used nio tbo nocdlo-tolegiaph, and chiefly the 
, floublo neodlo instiuinonls, tho ouiicnt boing pioduced not by 
gahanio hatteiies, but by niagnoto-oleotiio maebinca, on tlio 
piinoi^ilo patented by Mosais lloiiloy and Loialoi (220) iinpioved 
mvaiious details by the Mcssis Biighl, tho societal y and ongmcei 
of tho company 

Tho spec eh dclivoied by Iho Cluooii on opening tho pailinmon- 
laiy fiossionof 18dl, was siiiiplicd voibatim to tho Belfast joumalii 
at 2 li in , to those of Dublin at 2 1i dO in , and to those of 
Coik at *J h 20 m on Iho afttiinoon of its doli\ci'y 

Tho tan ft in logulatod uxion pmicixdos Biinilai to that of tho 
Klee tlio Tolcgiaph Company 

Although tins coinpimy was not iiicoipoiatpd miiil tho niidcUo 
of it Ima now (July, 1851) njnvaids of 2000 imlos of tclo- 

ginpbiQ liiioH, and 13000 miles of xviio in aclivo oiioiation, and 
lioiu tho lapid has liiUioilo mado, nnd its iiowoi to 

oxtoud its oapiial of 300000/ to 000000/ , it is piobablc that eio 
long its Hcalu of ox> 01 at ion will bo much fuithei cs-tonded, to tho 
gloat Innicftt of iho xniblio 
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strmr uiiNi^ co^ir vmj ‘j 

277 Tlio Cir iKi T in D Siriisi: U'l r»i fnt vur (fniiVNV In 
IweoiL Cricat liiitaiii and tlio C(>ntini>ni Ihih bicn. ioiiiitd TiMtU a 
nommnL sliaio capital ot 150000? } of wlncli tlio liiiH lia i In t n loi 
the picsout losGi^ ed, tlio tieiual ftiiiountol Iho ftub'joiibctl inipitnl 
being only 75000/ 

Ulio op 01 at ion a of tins company liavobitlioito (IHOi) Ijloii liinilt d 
to tlio estftblialimoiit of olortiio ooitiinunioatiou with 
by means of tlio eablo alioiub dohoiibod, c oinH'olnig J>(>mi with 

Ostond 

Tina oomx>nny has loccnlly cotiloscLd with tUo Hiibiniuiin T\ lo- 
giaph Coinx>aiiy 

278 The Buhmaht^ii Tj i r ctiiArjE {*()wr\N\ botwitii buin<i> 
and IS iig land has a noniiiial sliaio oapitaloi 10( )()()()/ , ol whiih 
about 75000/ luivo boon Bub'ioiibLd and o^xioiulcd, Iho ahttn 
xojncsoiiting tho icmamdoi being still imallottod TIio ovula- 
tions of thiB ooinxiaiij have boon limited to Iho ostahJiHlinn at lO 
olcotiio communioatiou botA\ocu h'luneo and ISugltind, bj int an 
of tho siibmaimo cable laid between oi and On bus 

270 Tho Bt/iiopt \.N and Awi-itTOVN ISiiciiiiu 'I'l ii f*i{ \i ii 
CoaiiAiTY hasbooi^ established to foini a liulc botiiVe'ou the eabh t »»t 
tho two submaiino oomx>anieB, and London, jraiiohoHloi , and Jn% 1 1 - 
pool, and intoimcdialo xdaocs Tins comxmnj haa hud ninh i gi ountl 
wiiGs fxoin Bovoi to London, and fiom Xjtmdon hy liiiniiitghuni 
and Hanolio&toi to Livoi pool Of this hiio, the Jh d sr ot ion betw < t n 
Dover and London was opened foi public* ooiii'spmuU ik o cm 1 ( 
Kovoniboi, 1852, and has smeo bcon in lonatant ojuialion Ol 
iho xomaimloi, 190 inilos weio oomidotc'cl on lat MaicOi, 1H5J, 
Xiasfting thiougli Bnminghnni, ’Wolvoihamxdoii, htiilloid, [iini 
Macolcsfiold, to Manoheator Tho xomaining 00 inilos to Ji\«i™ 
jiool has been smeo oonixdotcd, and tho ontixo lino la now m 
opoiation Tho total cost of this lino, with its tiras Hoiicf, !ji ' 
heon 100000/ 

Uy ail aiiaugoniout botwoon this and ilio Huhimiiino (‘onipinn , 
all doapatohes between tho oflloos of tho laltoi fio-m tin* CoiiUmoif 
axe tiaiisniittcd uxipn tho linca of tho foiiiioi, benng d<lnc xtd inid 
xcoeiYod at tho ohicoa ol the latioi In fact, so fai us tho x*nl>lTt* 
aio oonooxnod, tho contmontal oon osxioudonco going oi uoiuing by 
Bianco oi IJelginm is lx ansmitted by theso iliioo oonix>ainos, uotinx, 
in common and as a single admuusUutiou OIHcos fui ooncHjmn- 
denco between England and tho Oontmeni nio estabbshed in 
London, Bummghaiu, Man ohc hi 01, Ln 01 pool, (hax obond, ('hathiini, 

lis 
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])oal, l>o\oi» C* ilais, Pans, liiii'»sclfi, and Antwoip j 
(U upatolic 4, liowo%<ij being Toiwaid* (1 to PnglniuX iiom all con- 
tiiK iilul Htalions 

UUh> liiiift foi all fiinglo mcsstigts boiwcuii I ontloii md the 
(*iiutiii( ut IS 8s* , in addition to Iho Contmonlul clnugo foi iians- 
mt 4Hion Ixlwttn ilio (‘onlinciilal station lo oi tiom wlnoli tlio 
itt( 4 sugo iH tiansinittcdj and Cdaib oi Oslond If the message is 
stnil to oi (lom iinj pio^inoial toiMi (oxoopi Bovoi), tlieio is an 
addilionul (baigo foi its li aiibniisbiou bct^\GOll X^ondou and suoU 
town 

*2S0 U'Jio oiigimilois of the novel and boldpiojoofc of jmbmtaino 
ilettiio oommnnit aiion aio stated to bo Iho Messrs Jacob and 
I ^V' lliott, biotluis, of T I anovoi -actual o, Ijondoii 'Phoii fliat 
jiiopobilions neno addic'sscd to tho Imglisli govoinmont, and woio 
duet t( d lo llio deposition of n hiibniaiiiie cable bot'W'ecn Ilolyliead 
and Dublin, Avlnoli they oftoied to nndeilako if tlio goveinmcni 
would luako Ibcni a ginnt ol *20000/, ioi nhioh, of com sc, tho 
hi ate vould luiMi foi publici xnii poses tho lieo use of tho line 
rJji 4 eiUn V as di nil in d 

'rho nc vl pi oposi lions, adclic^sed lo tho I'loiioli and Belgian 
t^n\t 1 nine nl I, 'vvoio ait< ndc tl vnth nioio micoeSH An ovoliisi^o 
t»ii\ iligc' was ginntc d hy hotli oinmtais, to -wliioli iho XSnglisll 
^OMiiuucut acceded loi iho use of suoh subinaimo oonductois as 
tl HI pal ties slicmld sucocLd in dojiositing, and in consoctuenoo of 
till!, tho fsniipani(*s woio foi mod, by which Iho j)! eject has smeo 
lu on null led, and tho cables alioady dosciibod between tho 
llughsli I uuHi in ai l>o\ci mid iho oonfeis of Pianoo and Belgium, 
lu ai (*ahus and Ostend, vcio laid, hy whioh I^ondon, Pans, and 
lltUHsoli lin\o hooii bioiiglit into and now uio in inatautanoo is 
1 li'oti 10 roiniunn 10 alien , nml ihioiigh ihoso eaxutuls tho whole 
(‘outnionl, Avliounoi toligiap»hio wiii s ha-vo hcou estiiblishod, has 
Ik on pul 111 oonnoiition with tho IJniUd Kingdom 

2K1 ^J’lio actual ccdciity nith i\liioh coiiOHpondonco can bo 
linuBinititsl botwc eii koudoii and xiuitsof Kuiotio nioio oi loss 
lonioto, may bo juclgcd lioni ilu^ laoL that Iho tluecids bjicc ob, 
tlcdivc'K'd at tho opening of iho pailiamonltuy Bissxonof ]8dl, 
'v% -UH dt live i( d 1 ('ibaliin and on ciliated xii I'aiis and ni Beilin 
In loio lici IMajcsty luid left tho llonso of TjOIcIs 

AFesHugc s hti.\ o lioon Jiciit fioin tho oflico in t'cinbill io Xrambmg, 
Vienna, and, on iciliun ooc usions, to Tjoinboift, lu tiallicia, being 
jtdiddnocol 1800 nuh s, thou lu'oxHion being aekuoAV lodged by 
jm in daiitiiiK ous iox>l> 

i383 It IS HatiHfaotoiy to bo able to slalo ihalmoasiuos aio being 

tulcon by many ol tho monl imiKnlant oontmontnl states lo extend 

llio bciioht 4 ot toloLitiiilno eoininuinoaiion b> inulUxdynig tho 

IIQ 
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slatian-B, “bj inoicnsiug tlio iiiimijo'' oC couduclnig "nmus, auil 
loll oiiiif; iho land* 

The olootiic ooimminiaalioii'i llio ooutiiioiii iii«\ now lio 

oonsuloietl sooiiio fiom uU cliiuioo oX inloii nation Acimloiit i 
fioin iho dr aft gang of miolioiH inaj oocm, l>j wlnoli any oiio of 
ilic Ruhmniino cable y may be disabled ftn a Imio, but in tbai. ca'so 

Llio commamioation with tho coatiiic nt i\ ill bo mointaincd by {iLlioi 
cn botli of iho othoisi, * 1 x 1011 u coinoidoiico ns llio wnmiHanooxi*^ 
dasabliiig of all tUo lliico not bomg xmUuii ilio boinuls of mo-iiil 

Xioysibilitv 

^ri i>ii 1 mi V.M VN ajioLiiio iinoirvpu; ro’Mi’Xiv’i 

283 Aiiotlioi companjr lias boon foimrd bj Iho Hpiiii and 
oulcipuso ot tlio Mossih Hi oil, uixdoi Iho axiH|iiCLS of tlio f^ovoiii- 
mciitii of biaxioo and Ihedmont, loi comitotiiift iho eimslH nl 
liiiiopo mid Afixta by t-lootiio iMios, in tho luainioi alioudy 
evjilamcd (81) TIiih conijiany is loinud mlh a bIiiuo ofti>ital id 
100000^ An oxolusxio pinilofto foi hfiy >oais has be on d 

to it by tho ixxo govoimnonls, and a ftaainntoo o( in loti nt ol lout 
pot cent on 180000/ is given by tho ]<ionob) and o poi tonl* nil 
120000/ by the Saidiman Cloici ninoni 

O’Jiis oiitoipuRO IS now (1851) 111 lapid piogicss ot 11 alistilioii# 
sovoial Imiidicd moii boing ooonpicd in ooiisli noting tbn Inn • 
noioss tbo islands of Hnitlmia and Coision It is oipiotid Unit 
Ibo lines to tho coist of Afiita will ho coinploicd and 111 opixinlniu 
soon nftoi thcf>o pages will ha in iho linnds of onr loadoiH 

^nnlo wo 'iviito Ihcso lines (Juno, ISijf) wo loam that tiso rabb' 
has boon laid botween Spo//ia and Corsica, tmdbLtwnn CVnsmi 
and Saidiiiia, and is alioady in succeasful opoiation 

Tho condition mid foiiii of tho bottom botwoon crmsl and ( on* 1 
lifts been nscoitaiuod by soimdings, and is found i<» pi ( son! in* 
nbstaolcs, being fioo fioni mij confaidoiablo iiicquahtioH ol doiilli 
Tlio coiiduotiiift wnos witliin this oablo btv\o ictonod anjnainl 
foim, tho adianlago of which is, that 111 case of tho (fthUi 
bout by any acoidontal luctpialitios of tho bottom, 01 ntsntU nlrt iii. 
thopiQCOssof its do posit ion, tho ’iviies -Mill not bo stiahicnl, Init 
■will oatkdy ^icld ub a spnal spimg iiould In tho oabloa nln tids 
laid, it lias hoon found that some of tho IMICH liii'vo bicii me no ux 
loss injnicd fiom tins oaiisc, so as to londei thou porloi imiiu n 
\i ns n 1 18 fact oiy 

XliD weight of this oablo is at tho lato of 8 tons poi inilt* 1 1 

cemtams sia, oonduoting wnos, oaoli of 11111011 is coicud with u, 

coating of gxifcta poiolui, and tho whole is BUiioiindcd wiili limiiji,. 

piopoily tailed, bo as to ioini a oomimot lopo, which xs Jtiiiillt 
» 120 
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Giioloscd UwO tUoiiO all cad j dosoiibed m a compouiitl lioliaonl 
ainvoxu o£ ti\ol'so galvaiii'Jctl non ami os 

Until tlio oablo imd. wnos dcHimoil iiltiiiiatolj to eouiicot 
Aloxantliia witli Saidinia can bo coniplotcfl> it i*i intended to 
c jlablisli a spooial liuo of stcamois botA\ocn lilalta and Bin dim a, 
fco as to bo onnblcd to tiaiismiiintclliffonco mstantancousU fiom tho 
ooiitio of tho Mcditoiiaiioan to I oudon, PniiB, and all paiis of 
l^mojio* U-Avo nieicanlilo liousoa, Mas sis Itubatimo and Oo , of 
O-onoa, and Mcssis Antonio Galen and Co , of Malta* haTO 
nxidci taken conjointly to plaoo two slcameis to inn botweon 
Malta and Saidinia* to lake tho doapatchts coming fiom tho I3ast, 
to bo tiannmttod to Pans and Uondon 

It IS intended* howcAci, moaiwvhilo, to ooniioct Slalta by n cable 
with the iicaicat i)oint of the Afiioaix coast, and by this* and an 
imdeigiound lino of 'wiioa to Iloiia, to establisli an clcotiio eoiu- 
imimcatioii with Snidiiiia, and thcnco with T ondon 

284 111 the following tahlo, Lollected fiom the most lecont 
lopoits, aic shown tho tolopfiaplno stations osinhli died in xai ions 
countms of I'miope m Jiilj , 18ol Aniics-cd to each place is tho 
cbaigo nt winch a hhiglo message is tiauawutted between it and 
Xjondon 01 tins ohaigc8s is tho pail appbcnhlo to the tiansil 
botweon fiondon and Calais oi Ostond, tho icmnmdoi being tho 
oost of Uansimssion hotwceii oiio oi otlni of Iheso places, and tho 
coutmonlal atation A single mos^ago cannot oxocod 20 woida if 
timisinitted by Calais, oi 25 Avoids if fiansimttod by Ostoiul 
!Phe ohnigo is inoi eased in a two-fold, latio foi messages Avhioh 
oxoeed this number oi Avoids, but which do not exceed GO, and 
111 a thioo-fold piopoition foi huoIi as exceed GO, hut do not 
exceed 100 In gonoial, messages oxcootling 100 Avoids aio not 
ti ausinitted 

In somo easoB a inesssgo may he liansinitfod bj difloicni loiitos 
at tho option of tho poison Bonding it Thus, foi oxainplc, a 
message to Vicenza niaj bo sent vicl Baden, Banana, ttd 
Swil^oiland, vid Saidima, oi iid Bolginm Ulio cost of iinns- 
mmion m snob cnaofa Aaiios Avilh tho loulo chosen In all suoU 
caboa the ohaigo given in tho Tahla is the lowest of those at whioU 
it car ho sent 

Tho taiirf by Avaj of tho Iluguo is not moludod in this Table 
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FRENCH &TATXOKfe, vt 

To ABBr\iin: 

Agcn 

AmicUiJ 

,, Aiigeis 
j Aiigoiiliiiuo 

1 ^ j Ai ra'j 

, , , Aueh 
j Aiixeiio 
1 ,, Aviguon 

I 

,, Rah ji- i>uo 

Hayoniic 

yy UeamtuH 

,, Behobio 
yy BcfiaiHjoii 

I , , BcKidj lh 

yy Hl01'^ 

yy Bordeaux: 

I ,, Boulogne sui Idei 
j, Bouiges 

,, Bic^b 



FllT'^NOII STATIONS, vi 


lo 

17 

ir 

14 - 

JS 

lo 


17 

^3 

17 


13 

1 1 1 
i 3 

*5 

i 3 

^3 

x6 

I lQ 
K ]. 

*s 



To Jjoiiout 
yy Lyons 

yy IRT VCOK 

,, (Ic) 

jMtusoUci 

,, Alct/ 

„ Mont til Miiifiiu 
J ,, AroiiLiiiilmn 

,, AloutbiiKoii 

|| ,, Mo 111 inn 

,, Mullioiibo 
,, N VNPJ H 

11 ,, Nduoy 

I ,, Nfttl-nniuo 

I ,, Woveia 

II ,, Kimoy 

,, Nioit 

,, Oun AJW 


,, CArw 

^3 

0 .; 

A ■ ' 1 

r r 1 

, , Calioi s 1 

lfi 

0 '1 

, , Calais 

S 

. ,, CfticiiasiDno 

iS 

0 1 

^ ,, Cotto 1 

yy Olialonfi sin IMaino 

i 3 

0 I 

iz 

6 

1 ,, Chalons sui Saoiic 1 

IS 

v\ 

,, Ohaities (Fuio ct Lon) 

IZ 

6 1 

,, Chatcaiuoiiv i 

14 

0 

1 ,, Olmiiinonb | 

^3 

^ 1 

1 ,, GheiLouig 

IZ 


1 (JltMiuont L oil mill 

"S 


1 ,, Oolinai (Alsace) 

M 

6 

1 yy Cieil 

1 

11 

G 

1 

, ,, Bn iiB 

I 1 

0 

: , , Bijon 

14 

cy 

’ , , Denai 

1 I 

0 i 

1 

,, Di'i«in<ma.u 

18 

6 

1 

,, BimkiiL 

10 

0 

1 

j f, Evnrtix 

12 

0 

,, Foiv 

1 

18 

1 

6 

1 

1 ,, CiartouLn 

16 

6 

1 

1 J , Havht 

IZ 

cl' 

■ j 

-t^Lvow 

la 

1 

0 ■ 

1 

,, La liocncllc 

IS 


. , , Lillo 

10 


, , Limoges 

' 15 

6 


„ Taiwh 
Pan 

,, Poiiguouv 
,, I’ciiupmin 

,, PolttlClN 

,, PllMl'l 

,, QuiJiifn 

,, Bl WNJ s 
,, Uoilicfoit 
,, lloubuix 

,, Iloncn 

„ FjUNT QuJ NllK 

, St lutioniio 

„ St Lfi 

Si Omci 
,, Stiasljonig 

,, THnni*! 

,, Tonneiits 

,, Toulon 
,, TouUnme 
,,, Touih 
,, TioycH 

„ Vin NOiJhwrs 
,, Valonco 
,, Vanno^t 
,, Voifluilloi 
,, Ycaoul 
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IS 

]5 



IS 

01 

13 

0} 

iS 

G\ 

1 2 


13 


*7 

fi 

1 

0 

1 

0 

15 

0 

1 * 4 - 

6 

1 

iS 

0 


6 

*3 


iH 

0 


0 

17 

b ! 

IS 

o' 

1 

13 

0 

1 -^ 

o| 

18 

o| 

iG 

o| 

18 

6 

14 

b 

i 6 

6 

^iS 

0 i 

, M 

0, 

1 IS 

6 

If) 

6 

11 

f> 

7 1 

rJ 

1 

o| 

1 

6 

70 

<■>1 

1 ^ 

(i 

tS 

0 ' 

13 

ff 

19 

17 

0 

CM 

1 1 

of 

11 

«l 

X 1 

0 

16 

6 

1 14 

C 

1 S2. 

f> 

I 1 

1 



feUBHAllINB AND EUROPEAN TELEaRAPIlS 



xo 


zx o 
i 6 o 


zo o 

XiL G 


iG 


15 o 
la o 

iG o 

x 8 6 

16 o 


xo U I 

Arao 

Aaibouig ao o I 

Adolsborg aa o • 

Aoltio xo o ^ 

Agx um 2 ,a o I 

Aiiolo aa oj 

Aiv la Ohapollo xG o 

Aloxanitlila(Sai )' a^ o 

AljUitton 251 o 

Altonbourg xq o 

Altona 6 

Altoxf X 7 o 

Amsticidam iG o, 

I 

Au<lex matt xx o 

AiisbacU I S o 

Ant wci p I a o I 

Aiixhonn iG o 

Appenwciex ; x 8 6 

Aecliaffbnbuxg iG o 
Aati XX o 

I AUi I a o 

Angslnug i 8 o 

13 VDi N, Batlt-ii 14 o 
Badoii ao o 

IBalo ao o 

I 

liamlmig iS o 

33 axit/on •’a o 

Bollin/oiia az o 

, Boigamo ao o 

Boihii a? o 

Bonio ao o 

Boitlioxid ao o 

Beyieutli 180 

Btchtz . aG o 

I I 

I Biooiio '»o o 

Bodonbaoli 20 o 

Bologna aG o 

Iloigofoito at o 

Butzcn (in Tyxol) ?o o 
lltaiix lo Oompto la o 

Bioda m4 ° 

BiLgoiia 118 o 


lu is cl 

Biunswiek ao < 

BiUbselB I a c 

BiVhlci aa < 

C^nisRuiiH 14 < 

Oasalo 24 I 

(Jn’jscl ib • 

Chaxlcroi la ^ 

Chnux clc Fontls aa i 

Clicmnitz ao 1 

Obia'sso 24 ( 

Gilly aa 

CoiiQ aa 

OonxG 1 8 

Ooiutxai xo 

Gobleut/' I S 

Cologne I G 

Ooponbagen 24 

Giacow ' at 

DxwT/ra 24 

DanoBtadt X5 

Bclomont ao 

Delft iG 

Do'=san 20 

Dcxitz T G 

Dll Hcliaw 24 

Doidicobt 

Diostlon 20 

Dinglingcn 14 

Dtiisbomg xS 

Diisiaokloif 18 

EjiPOiit 35 

' Eiqcnacli 1 8 

lilUioxfold I S 

Elbing aG 

BlHineiii a ] 

rrfurt ao 

1-SHok a8 

b n nKinic 1 8 

I'Uvwyl aa 

I'loiiflbnig x\ 

Flcniicx aa 

1! Floicnco 3G 

bosBimo aa 

Pxankfoi t ou M 15 

Fiankfoit on O aa 

brancnft-ld aa 

Frerlei 101a x^ 

Piibouig (Swiss) aa 
biibiug (Baden) 14 

Iniodiicbfibafoix iG 

OrwcvA aa 

€ 51 onoa a4 

Goimcinlxoim t 4 


la 

x 8 

14 


iS 

-•a 


ao o 
ao o 
18 o 
aG o 
'♦O o 


la o 
14 o 


Bremen 

Bi CHoia 

Breslau 

Biigg 

Bi iveii 

Biombcig 

Bi UCllBltl 

Bi ngolettd 
Biulgh 

Biiinn 


18 o 
ao o 
20 o 
*’2 o 
72 o 


ao o 
la o 


ao o 
aG o 
14 o 
xa o 
10 o 
20 o 


14 

24 

lb 

la 


ao o 
24 o 
aa o 


i8 o 
10 o 
180 
iG o 
24 G 
at o 
a4 o 

*5 o 


iG 


o 

o 

o 


t6 o 
24 Q 
14 o 

70 O 

14 o 
18 o 

15 o 

35 o 
180 

1 8 o 

aG o 

a ] G 

ao o 

aS o 

18c 


x\ 6 


36 G 


IS 6 

XX o 


x^ 6 

aa o 
14 o 
iG o 


aa o 

a4 o 

T4 o 


ao 

Ghent 

Q lessen 

Glaus 

Glognibis 

Goibtz 

Gospich 

Gotba 

Gout? 

Qiat/ 

H 1 vni 1 u 

Ilagonnn 

Hague 

Hallo 

Ilain 

Ilainbui g 
Hanau 
IIano\ ei 
llaibuig 
IlasBelt 
llattuigcii 
Ileidelbcig 
Ileilbi onn 


(i 


10 

iS 


aa 


1 3 o 
aa o 


jG 


t b 


18 o 


18 


ao o 


la 

14 

lA 

16 

aa 

aG 


Ilex i&aw I aa 

lleiixianst idt | aG 

Ilex/ogexibiiohseL ao 
Hot ao 

IIoUcnBohwangatil 18 
Horgon I a? 

TitSiuuois: liS 

IbcIxI 24 

JuRBisn I 12 

lCvttisrs.Dr I aa 

Kcxxxptoii 18 

ICcll 1 4 

Kxtscngoxi I 1 3 

IClagenfiiit a'’ 

Klaxiflonbeig 1 3c 

Kolilfxit L I a^ 

Konigsboig xi 

ICoiMoi x^ 

K osel I a^ 

ICoUioxi I ac 

Kiexil^ [a^j 

Knfotem ac 

Lxxnjtoil 1 23 

Landau j i /; 

Landen 1 1 5 

Laxidshnt xS 

I Langontlial I a< 

Lana le bouig a< 

T auBaiiiio : ar 3 

Logboiu 3 ' 

Leipzig I a< 


ao o 
180 


27 O 

18 O 
24 O 
la o 


30 o 
24 o 
aG o 
24 G 
24 o 
20 o 
24 o 
ao o 


14 o 

12 o 

1 3 o 


34 <5 

ao o 


12d 


TilL lUuOTiaa TbljliOHArJl 


lo 

Lombni g 
Li^n^bauig 

Loyd on 
Licbtt-imtoig 

laogo 

Liogniti^ 

Licstnll 

Liiulnu 

Lm,i5 

Lotai no 
Loclo (1 l) 

Lou■^ aiii 

LubccU 

LuLca 

LacLino 

Liulwigsohaftn 

Lugano 

MACIDL.nUilO 

Maline i 
Mann go 
Mannhtnn 
^Inntua 
Mm bui g 

Mnsaa 

Mcsiro 

Milan 

]\nndcn 

Mi^occo 

^lodcna 

^rogadtno 

iMons 

Monza 
IVIoi at> 

Moigioif] 

^lotioia 

J lon^ioi on 

]M!nlhcim 

Arnnicli 

]Mnnstoi 

Hin//useJdag 

MyHlo^> iV 

N VMUU 
Non fell fVtol 
Nonhausol 
Niodoittinou 
Niouw I)iop 
Novai 0 
Novi 

Niucmbwig 

Nybmg 

Nyon 

' Onnnnma 

Oiroubnoli 
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tl 

ao 

i ( 

xo 

Y U 

26 0 

OfToiiburg 

14 0 

"^aiub Imioi 

20 0 

AO 0 • 

Olmntz 

22 0 ' 

baiiit 'i’l ond 

120. 

16 0 j 

01 ten 

AO 0 J 

1 bb Jo in dorian 

1 

AA 0 

Oos 

14 0 f 

iioinio 

20 0 . 

lA a 

Oppeln 

A4 0 

Sal/buig 

2Q 0 

AA 0 

Omona 

26 0 

. bamadun 

2V 0 1 

AO o’ 

OscliGi slobon 

AO 0 

bail obi Ik k 

Tf» o| 

16 0 1 

OBtond 

3 0 

Scbicdaiu 

; lO 0 

AO 0 

r vm RBOUv 

AO 0 

ScbairiiuiiBLU 

22 0 , 

22 0 

. Padna 

AO 0 

1 bell'll oinfni b 

j8 0 

A A 0! 

Paiina 

24 0 

bohwy/ 

22 0 

1 A 0 

Pft*>Hnu 

20 0 

btnilm 

26 0 

AA 0 

Pays Hub I'lr 

12 0 

bion 

aa o' 

34 6 

i Popinutbi 

14 0 j 

Hiouna 

28 (1 

AA 0 

I Pescia 

35 1 

holGiiio 

20 0 

16 0 

Peslh Pudo 

A 4 Q 

, boiicobo/ 

20 0 

1 

24 0 

Pctorwnidiii 

A4 0 

bpiios 

16 0 

AO 0 

Piotia bant a 

32 6 

Spldgoii 

22 0 

. I A 0 

Piiano 

. AA 0 

Stottin. 

i 22 0 

12 of 

1 Pisa 

32 6 

Hbnbtgaid 

i6 0 

14 0 

PiBtoya 

37 

KUhhou 

22 0 

AO 0 

PI a) Banco 

26 0 

Smiinomniido 

0 

i 3 0 

Planen 

20 0 

1 

b/Ggtdi)i 

23 0 

26 0 

Poggebonsi 

37 

H/olnook 

24 c> 

AO 0 

Polii 

22 0 

Tamini 4 

I'’ 0 

AO 0 

Pontadoia 

33 «> 

1'arnow 

A4 0; 

AO 0 

Posoii 

24 0 

ToinoHM ai 

26 0 

AA 0 

Potsclain 

22 0 , 

1 

U'oiinoiido 

12 0 

A4 0 

Pi iioni' 

20 0 

Ton To u 

22 0 ' 

22 a 

Plato 

37 * 

Tbalwyl 


, I A 0 

1 Picsbmt, 

22 0 

Tlmaitj 

AA 0 

AO 0 

Pi 7 tnyBl 

26 0 1 

f Tiilomont 

] 0 

2Z 0 

Quit \ R\1N 

lA 0 

Toll! nay 

: XO 0 

AA 0 

llACCONiai 

22 0 

Tioiito 

AO 0 

AA 0 

1 

Pngaz 

22 0 

Tl G% es 

16 0 

10 0 

Happoi&cliwyl 

22 0 

TlGVlgllO 

Ail ^ 

14 0, 

Pa stad t 

14 0 

Tlc^ lea 

AO 0 

i 3 0: 

Patiboi 

24 0 

TiioBto 

AA 0 

180 

: Patisbon 

r8 0 

Tl ogon 

AA 0 

22 0 

Pe^gio 

22 0 

Ti<i])]>au 

! 2 t 0 

2-}. 0 

llGtidsbuif, 

24 6 

: 'r 1 n ban 

■AA 0 

12 0 

1 1 

Phoinock 

AA 0 

i Tniin 

1 A 7 0 

[22 0 

1 

Pichtoi aoliwy 1 

AA 0 

IJlUNI 

AO 0 

A4 0 

; Picea 

AO 0 

; Ulin 

16 0 

22 0 

Potterdam 

14 0 

irtioohli 

16 0 

17 8 

PoiBohncb 

AA 0 

U/naoh 

. AA 0 

2> 0 

Posonlioini 

x8 0 

Vl NIOIl 

1 20 0 

24 0 

llovetedo [ao ollVcicoU | 

AV C 

18 0 

! Ro'vigno 

32 0 

Voioiia 1 

24 0 

24 6 

11 /OS 70 W 

a6 0 

Vuvicia 

14 0: 

22 0 

, bATMT Q VIT 

AA 0 

1 Yovoy 

AA Q 

24 0 

1 Sainto (^oiK 

AA 0 

■ Viconya 

AO 0 

.160 

■ 

1 8aint (lUiBlfiin 

TA 0 

Vloniaa f 

AA 0 

. 









AJIERIOAN TaSLEOEAPIlIC 


ro 

<) d ( 

10 

W iidoi> HoU wl i\ 

0 

WiutoitUvu 

Wattw^ 1 

0 

'NVlttcnbuic 

I Woimai 1 

7,0 0 

■ 

I Worms 

Weidaii 1 

0 

1 Wiii/buig 

Wc'-cl 

ao 0 [ 
,1 

!wyi 

1 


d 

TO - -1 

s cl ’ 

1 aa 0 i 

Ytiupun ! 

Z2. 0 

\ 2.7. o\ 

, 7 oPFiNaui 

zo 0 

i ^1 

! 

0 

18 0 

Ziuicli 

za 0 

I'T, 0 

Z\i ickau 1 

1 1 

} 

zo 0 1 


ft* The nboie ^<i£e3 a>ci\clu^iie o/ thi. UBiml eha}gc for PoiUra^je of the 

sfiges lo «hv of ^7 cbaiOt. to oih^r JV'J?— 3A 

liiuffA oj a Me sctffe ^iu JDelffmm i3 Ihccnti/ tlxc 1} outs mu/ otJit.* 
iOiiU Tioenti/ livyds 

Tlio PiibUo rtio Informed that m ordei lo piovide acoluftt mistnkea in the tiaxi^ 
nilPHtou of 3 ll SSVGl S by tlio SUBM VRINL, mid I UHOl V VK IT LCGRAPil 
COMl Vl^rri S c\ory JfoB'^ugo ol consoqueiico ought to bo IlEPD VTED by botij^ 
mut baolr fiom tho St dloii nt \\bloh ifc is to bs unsolved to tho Station fiom whicsli 
It Ifl oviglnalljr sent — Doublo Uio usual prioo foi tiauBtnl ^irii will boilmigedfoi 
lopeiitlnff tho Mesaago to 01 fiom any paibof rrance and Half the usual chaigo 
1 ci 01 lium any othei pait of I Uiopo — Xhe Company not bo roaponsiblo for 
Ali^takoB ill tho tianBinl«flioi\ of uniopontccl messages from whate\ei rause fcUov 
inai niitto — ^Nor will they bo lesponslblo foi Mistakes in tho ti uiemlssion ot a 
lopcatocl Stessai^o, 1101 for delay in tho tiansmission 01 debvoo nor foi non 
liauhtnisBion 01 non dclivoi'j of any McBsago whetKoi 1 opiated 01 unrcpcatf-d — 
No Mesguf^o that uultitolUgiblo can bo tvansmlttocl to tho Coutincnt ju conae 
tpicncQ of tho icgulntlouH of the loieign Govomments — ^Ihc o Comp mit-B icscrvo 
to bhoingoUos thought ol lofuBingall those l:>c spat oh cs which in thou opinion mo 
niihitclligible ' — Vll | oiHons Bonclhif^ rnaio than one Message as a tiintlo Despatch 
will bo held liablo to pa> such fmtlioi sum in addition to tho amovint paid on 
tiansmisslni an would hmo boon chai£,cd bj i.hL’at^ Cotnjj me a if each mu ±jage 
hud been sent sepaiatelj 


XT Tl Cfll VTIIIC TINES IN Jlir ST S 

28o Owing to tlio lajnd x^iogioss aiu\ tiniestiioted fiecdom of 
euteix^i^^<^ m tho United Stato'j, a gioat uuiuhei of indopondent 
0 omx> am oq have been foinicd, by "whioli the "va^it tei’iitoij, aoin 
Iho Atlantic Ocean to the ilissiasixun , ind fiom the Gult ot 
Mo>^ico to the fiontieis of Canada, is o^v eisjncaO. with a net- 
’s, oik of wiics, upon wliioh intcUigeiicc of G\eiY‘ deaciiption, and 
IJciHonal and oommcieial ooircspondenec aic liowiiig mglit and 
chi’v inccs*jautly fiom jear^s end to ycaiN end m a toiicufc ot 
’svhioh iho old eontinoiits offer no similax e^.ample It is almost 
impoflsiblo to abceitam, oven with a toleiablo dcgico of apjJiO'ti-' 
mat ion, tho actual oxttut of wncs which at any given time am 
m oimation Whoii wo eomiiionco an mv obtigation of the 
HtatifttiOB, vvith a viow to tho collection of facts uecessaiy to 
foiiu tho basis of aicxioit, we aic ovoi whelmed with statements 
of Imes comniGiicod, lines hall completed and neaily completed, 
and many whioli undoubtedly must ho completed befoio oui leport 
can oomo undci the eyes of oui leadcis All that can bo done m 
such a case is to give tho ncaicst jiracticable oatimato ot the o'\.- 
leiit of those entoi prises at a given epoch, indicating in a geneial 
manuei such ns aie in xnogicss and likely soonei oi latei to be 
completed and bi ought into pi actical oi>gi ation 



THE EXiECTRIO TELEGllAPII 


Tlio Ainoiicaii Imo'i aio gonoi'illj classified atooiiliii^ to ilic 
tclcgiaxili msti umeiits ^\itli wlncli tlioy woilv These nio llioji 
of Moiso, House, and Bam, all of 'whicli tiansmit despaiohos hy 
moans of a eiiiglo conducting ^\no, and all of whicli 'wiito oi 
punt ilio dcapatolics tliojp tiaiismit, tlioso of Moiso and Bniii, 
111 a telcgiaiilne eiidici, and that of House in tlio conn non Roman 
caxntals 

Of these till CO sj steins, that of IMoise is in tho most gcnoial 
use — a eu oninstniico which is tly o^s^x^lamed by tho foot, that it 
was tho cai host adopted, ind had cst ihlishod its giound long holoic 
Lithei ot the eomjietmg systems It must bo admitlctl, that so fni 
as xmblio opinion and fa\oui cm bo accepted as a test of xn'i^ctical 
excellence, tlio system ot Moi&o has iccci\od not onlj a laigo 
majoiity o± tho sulTiages lu tho United Mates, but also in tbo 
noithein and castein states of Riuopo 

Accoiding to a lopoit jniblishcd ni 185 3, tho total length of 
tologiaphic 01110 , at tho end of 1862, then m opeiatioii in the 
United States, was 21376 nules, which was distiibiitcd bot-ftcon 
tho tluoo sj atoms ot tolegiajihs m tho following xnojioition — 




Wile i 

IHoi so 


1090S 

House 


2100 

Bam 


2012 


it 

2J375 


It aiixwJfLis by % moio icccnt cstiinato, iniblishod in a lopoit 
Xneseiitcd by Mi T P fohallnei to tho Tclogiax>hio Con\on- 
tioii, that in !Maich, ISoI, tho total extent of tologiaphio wiie 
thon in opointion abo'^o dOOOO miles, which woio thus 

distiibuted — ■ 


Hoi o 
Houso 
13aiu 


Wilts 

30972 

3850 

570 


11302 


Tho deoi ease of tho extent of the Bam linos Ui aa owing to tho 

coalition of Bomo of Iho most e\tonsivo ot them with the Moiso 
companies 

It would thus axixmai that m little inoro than twol\ o months tho 

inoieaso of telegiaphio wiro amounted to 17000 nnlos It is -qio- 

bablo, howovei , that tho estimate w hi eh wo have quoted of iho 

extent m oxioiation at tho end of 1852 may have boon, below tlio 
actual length 
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AMJiitiuAN vnra Gi!Ai*jiia TiiNi -i 


Tim Jill islinmtoiil llii> tuinlal iilmiljiHl l>y llicso tnlti 
111 f^ivivn Jti Ah hlmllin^i’H xi^idiI — 

Dikllm a 

NtlUMtlliKM fjjfitriSOO 

Hmm nrir*om) 

1/1000 

0, 071000 

0(|UIMl1i 111 til l,10<>(10(>/ 

111 f iit'i 4 ^\ht Ui a mt'iil ooiniiK leo oi mtftiooxu*to pxomuIh, 
(noli tniiiimny iiuiinl iin i <nily a ( oiuliuitnif> mihs liotxvcoi) 

Hliitmn ami nUdion Ah t>l tlio o^.^ i jiticniB to tins 3nii\ 

1 >[) iiiontunu (I, Wailiinylou inuL Pliilti<li'l[»liia, foiuucttd liy ho\cr 
A ldui TMK I . iN< w Yolk uiul llulUiloj and N(n\ Yoik mid tloiton, 
hyiliKo, <’lo\tlund and C'liu'ninVti, and JJostoii uiuL J^oitlnnd, 

1)3 t\\i> 

til Honitf ( no H| iiapoiltml iiiinntal nlaiioiiMp naolt as Now Yoxl 
and Hosfmi, aia (oiiinnliil 113 tlm x\ in h ui m\€ial roiiipotin*' 

( tmipaiiK i,nlui It lolUiM , linwftvi 1 , dull li lit loiili s, hci Mn» diflLiont 
Jliti tiii( dialo fit a( ion i 

'I'la Stain (d nlnn, n finct f)l (nniitiy lyni,. hftwtoullio xi[)|icj 
]»attol lli(iiiMi id iliiit iiaiiu , and thn noiiLlii 1 ii alioio of latko 
i'tin, llio (litil jmii ol limh, m itliin tlm Inns ol Urn picsont 

Mai an nnoiilii^utf'd and tiuinliuluh d wasto, la now 
o\oiHi)i(ad Milli IjotMci'ii dtlOOimd lOOO niik^sol ulooliio tide 

1!K() Stujnaidoua an liavn Itrmi tlio projt'olo aotiially loalim d xn 

tluH a]iplmulU)U id houoho to tlia pni lal iisos ol Iko United htnio i, 
II103 hiidv into (SJinpiuativo jiiHip^nitlLUiioo wlinu otln xh, ■wliioli iu( 

( onti niplaii d, and hki I3 to lio o\(iiulriI, aio alali tk d Inin mi 
H ad a ii pint pu iii*iit(d to (Vai^ioHb, in this hihiiou ol IRol, hy tho 
Poil’-idUeo (’0111 nil III m, m xxliioh ii jiiojeot of a lino of oloollio 
Udi tpaph to ('alilorniaiH loaoiiniii'iidi d (ox idtnmvto adoption 'Uns 

K pint nay 4 thal--* 

**'nio loalo aolooii d liy tlin nonnnitloo jh^ txnooxdinf^ to tlio 
imi voy ot Uaplniu W W <*hajinxaii, U S Aim\'‘, 0110 of llio Ix'Bt 
that f'lnild fm adaplod, possoHnnif^ asit doos gloat looal advuixtugOH 
It Mill floiiiTnaiu a at tlm oityol Natolm/, 111 tlm Siato of Mifmuisijipi, 
limning thunigh a Moll Koltlrd poiiion of Noillioin '^I'o\aH, to tho 
loM n ol N1 l^aHo, on II10 tho (liando, iix lultindo II101100 to 
tho jinmtioii oi tho hila atxd C’oloiado iivenH, oiossmg at tho lit ad 
of tho (inlf ot (Sill found to Han Diego, on llio JSimtio, thoiico 
along Iho couhI to Moiiioioy and Han Vi'anonioo 113'“ tins 1 onto, 
Iho xvholo hno liolwoon tho ATiHHiHfnxi]>i Uivtx and ISxoillo (Immn 
"Will ho Hoidh of laliliido iVr*, c onHcgin ntly, almost ontiioly fi(‘o 
I lom tho gloat ditlloiiUios to ho oin'oiiiiloiod, owing to tho »uom 
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'rHJE L-Ll^OTOia TKTwEGRAPJT 

and ICO oil ilio noitlicm loiite, by Ibo way of ilio Soiilli Pass, 
ciossing' tbo Sioiia !i^o.\ada on ii tains iiilatitivclo 39"^ ^Lho^^^lolo 
disitiii-co fiom tlvo itississippi to f^nu bianoisio 'will bo about 
2100 miles * 

** In a coimnciLja.1 point of mow, Ilia lino in <piastion assiiinos a 
ftigtiiilio irapoitanoc, and piesonts itscli not onlj m tlio utiitudo 
of a metnis ol coimimmcalion botw clil ilio opposite os^iiomcH ol i 
sm^lo coiintiy, howovoi gicat, but as a obaun(.l foi nupaituig 
Iviumlctlgo botwo oil distant paits of the cm lb ^Vlth tUo « A.iHtin{» 
luciliLies, it icq^iiiiCH moiitliH to com ov infoimaiioiifioin bbo sunny 
{Inncs ot the bast to tlio less fuvouii d, m point ol oliinato, but 
not loss iinpoil int itgions of tho West, tcomiiig as tiny do with 

tlio pi ofluots ol ait and cnloipiiso Ijci tins lino of wins bo 
ostablishod, and tho Paoiiio and Atlaniio Oceans become ns one, 
and mtcUif^onco will bo convened fioiu London to Tiubant a nhoilc i 
lime limn. wfiB ictpuLcd ton jeais sinco to iiansmit a Ictli i lioni 
IToav Yoilv to Livoipool 

*■* 2?(n does the impoitanoo ot tbc iindoitalcm" claim b sb in it losl, 
'wlicii iLffmded 111 a fiocial point of view Califoinui is bciu^y 
peopled ilailj and liouily by oui fiioiids, oin Icindictl, and mii 
]K>liiiGal Inotbion Tho liUlo bands that a few contuiies smoo 
Itmdofl on tlio wcsiciii slioics of tho Atlantio, have now bteoiiio a 
mighty nation Tho ticlo of po j)ulnt ion has bcoii i oiling onw aid, 
nicicasin^j" as it apiaoacherL the setUng &un, until at length out 
l)GOplo Icolv abioad upon the Pacific, mid ha\c thou home i uliiiost 
within sij^lit ol tho spieo gioves of Japan Alihongh stpaialcd 
fioni us by thousands of miles of dibtuuoo thov will bo again 
lestoicd to 118 ill fooling, and still pic sent to oiu aflootions, through 
tho help of this noisolcBB touaiit of the wililcinoBS ’* 

A company ib hinted to bo oig-aiiifiod foi eiui 3 ’’ing out this ^ast 
piojGot, with a capital of 5,000000 dollars 
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KM,("riU(’, 'I’Hlil'UlUAlMI 


t'll M'i Kll W 

Sf n I Ui ln> H 1' 'U H \m M t ' II I util Inn i MO Tin ii 
I 1 lit lint » t ’ M> (Mn |»tin1t II t tMtiuninllMl nii tin in ^^**1 

I \n I itt II t It ii II •)< In If ' (It tlnjiLinn ainl ino 

pillnt ♦! «t 'j »t li I 0 1 'IniiO ’0 1 I'niii tiUiiitiiliU 
fiinl i luitiftni ')> 'IMi I 1 ) ttt( ntnh lOnuit Ml m 1 in III l|niiiJi -200 
[ in (| I ift tt \ it tn I ’Of I t* mil tnlt i ijilit* Inu i ^0*^ Fiiiiliti 
Mil nl I II t mill til ">0 ill n i nitn i li m will) Uni ( nl nttim ntitti h 
001 l( i<liH It n 1 I ii\ nt iiilt ) ini iltiitn ulilliiiM FOl nl 

ill t| ilMi t1 Itu Ml I iJiiiM nn I I 11 limit 0) * Ail wtilt i ,i i n( tin i n itiCil 

ntifiil 1 I t It * Oil Ul 111 h mill 111 i 1 i i|ii{i iti Miiil> miiMV I] I 10 1 

iU Hill lit )i t Ul I I >i li ti I lajilon inliiiinu tiitliDii lOn AiiKlto 

It innmi I 'til n loO ’0 i1i hui tin) liiitl OU I hi l luiulti U h 

j iHOhl lui to t lit t I f/)ii|itm lilit H tOUi IttUimi IlU ,nn)l)Uj 

tim I 

I 1 I 1 Utl M M I I ' I ) It U It M MU \ M t ItU \ 

liS7 'hii hUitlh ni Itniti nl tlmhio m oFxulUou iu 

UiiUtili Alio III t tti I* ii^inot UKH) null i 

Ah tin t j>h \\ Uihviotli, im mm ni Um Hiititih f’ommiHuinii miL 
In llin Niw ^ntk I xhiliUmii ut IHnl, iiuninulul a Ulunt lo 

li\tl|Mll 1 Ml 0 EM m *1U1»^04I K 

« Nil r » 



Tin: ILWTKH' TI.LnnMlMI 


PailumiLiil^ 'wliUxli Ini') l>riu iind up[jli(H mm* 

iuto)^oaling xmitiouliut, 

Aceoicljiift to Tkli 'W till mo *1 dititaiit muiH i onm iit<^ d 

bv olooiiio III NoiUi Aiiioiicui iin*) Quc bi t and Niw 

OiloiuiB, ■whicli lUG tiOOO iiiiUii ai»ii L, and tUn inl\\mK <»1 Inn 
<xtoiuls lo tho "w Lst ns fui us AIi Kmui^ iiljoid oOO law n uud 
Mlluffcs boing^ jnovnlod Milli ^llllnnls 

Tlitio aio t\io htjniialo lims t miiiot ini^ jNtw"^tnb vmHi ISi w 
O ilcans^ ono iumnii{* aluii;j; ilio hta-^bouidi I ho ^itlu i 1 )\ \sa> cij 
tho Iklihsissixun, f nU aliont *2000 imh s loii|* Mosui^o t hu\i hi i n 
tiansimtlod fiom Now N mk ttj Now Oih mi !, and mi a\ii 
upcntd, m tlio H[>x(o t)l thitc hoius, Ihoiif^h llu'^ had in t < *,- 
Miiilj lo bL 'll iittoii S( M ml iinn H ui llio (*(nu o oJ lianmn * n>n 
AVln 11 tho < oub lupliilul InuH < otun ( tnifj; <*abli>inui %xlth Ihi 
AtliuiliOi uud NcwtmnblKiiid with tho iituiii coidiinnil, u< < ma 

X>lctod, ban liaiioisi o x\ill bo in ooitiniuiULUitiou \Mih St loha’ , 
NowfouiuUand, "wlin*!! ii diuiiuit lnnu (hd\vn\ bnl fi\i da> ’ 
pastuii^c Jiitij thoioloic, osinautiil thid mb noo ina> la < mi- 
vcAf'd liom tho I’aoijio to i'’un>j)(, uud ittt f sd m ahtaif t I'x <hi\ 

'I ho oosl of oiootmg bli^iujih linos >111111 inioiibitf^ lo baa- 
litiLi, Imt tlio oxfH nsi s uxion tho wholo lUo < itnnulMt lo 
aviia^o ahimt ( Jh 7 ) j>oi imln Ihimif^hont tin Sjabi* 

tho inofLtialo amount oi Ihi * istnuiifo ia, in a j-,ii*af nn a mi, 
to ho attiihiib d lo tin iaiiliius ndoirUd bv lliu >i;< lu ml bhipaph 
laiiH loi the foiiiiafioii ol ioiii])anii i and I bo lonhtiin lion ol bin 
J bo oIr( ti Iclt^iaxih ii nsid b\ all olmi sos ol *iJon|\ at an 
oidinaijf method of liansmiUnij^ inti Uitfi m i 

n<j\timucjit dcsxiatduH, and nu sa;,t i iiimiImh^ Oto hh oi di alh 
ol ^'■uy piiuoiih, juo outith d to )n<((clouLOj in \i c otiio inipoi hiiil 
puss comiinuiioiUioiiH, but lUo lulbi, il not ot i vliaoi ibiiiny mil- 
led, await tin n icf^idiu luin 

Tho li adinpy luxxHpapom ol Now ^ oik oontiilmto )ointl v toxmul 
tho cx^ion s< s ol dinl\ lol i ^laidiio isnmnnu lout u m ti 1 h im 1 n uu a 1 aim 
liuid hy tho “ Assotiab d buss” avt lu^rs 10,0(10 jioj iiuiiuiii 
The follow I IS tho t mil foi the pu ss th s]iiiti In a 


Dtifl* l JOUinilis, 1 ((lit IS I 
llLiwtOii niiil fiOl) 

,» /iiui ,, /no 

,, 70(> ,, JOOO 

,, 1(100 „ mm 

,, JiiOO ,, 

Vssununp till 00 mils ns tho aump,*, (ho total ainonnf ol inafjoi 
iec<'i\ul hy tcloKiaph loi Iho «(Nr\v \oik Aiauiabd l*u lu” 
iinonnts to a indliou wouls pci iimum, ni uhout bOO ooliniiit i 
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\MI. 1 M{’\N Tl VtMlUJ 


■ ■I II 1 m w tpiipt 1 111 tlm t i , iiM ianini, utmost t^vo 

I ohniiii*^ ]a I *luA 

111 \ jHt|ll I I ll«l ll 1)1 mil ll lo^tlluo, lllO ^l)UlO of 
Iiioti (iiiilimlH inuoiiut 1 o ulimit ' m HKK)/ , loi two 

1 oliiiiHi i ot It y tupltti inti I 1 )f I ui « flutl\ 

< olOmi H lilt no It 11 O tl)i ill lit It (ili^^tU|)ll lit till 11 1 1 UllhflOttOllS 

!sH >i 1 1 \ti n 1 In wt to f lan niitlt d liy onn 

f»l till tliHi 1 il», uiph liiu I (hut 1 mini 1 1 \< \\ ^lnk mul 
111 (wii ll i(H) ami him iiu ii i i itail\ *1 lin ) tiiu i |mnl oit Him lino 
i iiii 111 1 1 ll 1*1 >ti< ijiiil t lomni I i m) Inni i s wlio a a tt it incin/jfc d 
til K' I * loi I ll It tiiiiii (lit (1 Jf ) (o (III/ ^ l|n I nimilli 

Hn ti())i 1 )im till h aitnij > mitiiii n t tl liou « i wi lo t stnuaird to 
\iu\ tinni dKM ) *' HUM) (loo/ fo iOf)/ ) pt i mnniiu iol tali ^ incline 

lit jialtlii I 

hifi 1 1 U|dmti mint tiioif Itii|ninf 1 ^ iimn flia inftiiiuiino at 

iliiiii iplii t a III riuitiiiit llu > uia 1 dtniatiil to tako 

|iliii I iJii an ji\i 1 ll 1 \v ti o iwitki Init man) (duIiimiuhm 1 )ti\o 
1)1111 iitii})li d Im i) 1 »\ lultii,; t III t iiiiifotM iiiom I , m li u t li^htniiirj; 

nitilio fiV.! , who )t nil iiiKiallv loiown 1 hi nuiiil)i i ul jiitm- 
I n|if imt I li<n 1 la i ii iiu 1 1 ti\ 1 1 iln< ■ il ulimil SO ^ii t 1 1 nl 

1 M III i III 1 all nl 111 I utt 1 m 1 inlt t hi]i( imi «a mil it 1 1 ^^iiliii Ji mil flic 
1 illiii,^ 111 till t<id< , flin liii ul 111^, III till wilt I 1 w iuDnifv tionii iindi 
puti a iiliii ll Ml w tail 1 , 1 1 Hill I lio 111 1 iiiniilafMl wt i^lil ol aiamMii no 
'Mil I 111 It a init fit 1 < natilii 1 o m t Domij^li Imtf-, tlMlunoi a, ky 
n tti, till ll umllo am ll ait mti( 1 , iifiil 1 1 111} iiiuf^tii ki^ Ml Ilia ill HyntmtiH 
wilt t< t( wmild ki iitlaiWlri Inn Wi ak to iipMufo 1 I 1 i alllllli} 

In Ml II itii* i t 1 til, ll w 1 uk Mil k i nl 1 limml nllli a itl Jm m ty 

Infif** ill I am I I, liifWMti Niw ^ m I atal Ho ilnii, a ilntl inn ■ oj ,270 

atilt t, no In am It m Im ul i ti Mill i i 1 1 ipin i il t it Hmim i ti i t, win ) n 

l)iil]i Mmi 'i umt lluin^ I ti li ji;i uplii on m mI h} iin miiitl)^,itlini.t(.d 
1 oni|iini tn lla inm nttli t n it M lotiiat imtVMticul, in (iiiiiiii 
inmlilimM ol tin at atn tpla t is In ti nio\o flia wtii i fiom MoihiVi 
lit (tniiiiiils and anntit I i tlain with lliini’if mi wlnoli it ik 

|nmU«tlfli It iijti irati wlan i mninnua iitimt t)\ >Mi)i 4 t*u ii^hIotu 

1 I lull 1 1 nfit I i| 

llti Jiiaitllx la til M rl tlml k} luMiifV tldUiltili ll w tia i uink i 
I irnnnl tin iiiti 1 1 it{iT jmat will kn 1 1 litn i tl im it i lo ka itlfnjtt'llu'i 
nil nil mil I ill k *1 ho r \{a ii ul tla* |iiaM i if liow t V( l ^ IH 1 1 f^uitlt (I 

at a f ti ut t)it]M ilinn nl tn Iko knilid *^(itii s whim t htuipiiosu oL 
t till iti Ml t ant 1 1 all akf* I I td thi lit{ kiad < Dit^uili laltoii 

*rkn n|i|)!a ill ton ul Iht ihiltiii k Ii';.CUit>h iH not oonliiKnl to 

ilia ll in lilt a hni nl i»a p 1} t 1 liiiiit film )*(ot at iho htiiti' i to 

u not III I III fkn hoiii nt ti, kn ul m iiiuna i}iid ti lajtt{i|ihf if ii 

I itt^ilnx ! ll n in iin]i<o(tnt tn Itnnniit nl ij^^nkifimi ami iiit< III- 
r,i mui in tko iiil« mill ailhioti H timu fd fowmi 
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Tiin ETjiiCTuia teTjLgrapu 


]S’’o adni^taiion of tlie sj&tGm cnii l)o moio tmil ii^oful 

than that ■^vln ell is made foi tlio pm pose of Louvoyiu^ signals oL 
nlimu find nitolligcnoo m the case of iiio 

This system has Tjclii a ei^ cojnijlctcl> dcvoloiicd m Host on, 

The city is divided into seven distiicts, caoU pioMdcd "wiih a 
XioiiVOiful ftlaim holl 3 ’\eiv distiiot con tains so^elal slations, 
vatying in niimhcT aocoiding to its si/o and. population Tlioio 
Qio altogetliGi m tho sq%ou distiiols foity-tivo stations All Huso 
stations aio connected "with a olnof cential ofin to ivlijeU luUlli- 
gcuco of liio IS convolved, and fiom "which Iho alaiiu is j,i\ on , two 
tolcgiaph VUGS aio employed, a icimn wiio hi mg use d to < oin- 
jilotQ tlio oucnitj and pio'sido as comijlotol^ ns against 

aociclciital inloi mptioji oi coiilnsion 

At oacliof tho foitV“two stations* ■which aio placed at luii ivals oi 
100 lods thiougliout the city, theio is eioctecl iii soino conspmions 
position a cast- 11 on bo"v. ooiilainiiig the appaiatus for oomiynig 
intolligeieeo to tho contial oflice dho ho\. is kox>t looked, hut tho 
Iccy IS alw aj s to bo found in tho custody of soino iici son ni tho 
iioighhoiulioodj Tvhofce addicss la pamted on the hov dooi 

On opoimig this dooi, aceesa is gained to a handlo ninth is 
dll Got od, by a notice xiaintod aho"vo it, to bo tniiiGd slowly scvoial 
times Tho handlo turns aishcol that oaiiics a ccilaiu niimbi i ot 
teeth, aimnged m ti\o gxonxis, tho nuinboi of teeth in ouo lopio- 
s exiting tho di six lot, in tho othoi, the station , those tooth act upon 
a signal key, oloamg and bi caking tho eiictiil eouncolod "wiUi iho 
ociitial office, as manj times as theio aio teeth in iho "svliotl 
Signals mo thus com 05 ed to tho conlial oflioo, and, hj stiikiiig 
iho signal bell a eeitnm numboi ot tunes, tho disUict and sltiliou 
fiom i\hich tho signal is made is indicated 

An attendant is alMa"va on tho natch at tho eontial oflloo, and 
on lus attention being called to tho signals by tho ati iking of a 
lai go call boll, ho immcdiaioly sots in motion Ins alarm appm atiiw, 
and. by depressing hiB tole gi aph-lC|Cy , causes all tho alniiu bells 
of the SQVon distiiota to toll as many limes 111 quick bucoLSsioii 
as -will indieato tho distiiei whoio tho iiio has oooiiiicd, tho ahum 
being iGp»Gatcd at slioit inloivals foi as long a tmio as inaj bo 
neocssaiy 

The signal“bo"^os oiealed. at tho stations contain, iii addition to 
tho »ignal-li audio, a small elcctio-inagnot, an aimatuio, and a 
signal-hoy, so that full and coimmmioations can bo 

iiiado between, each bo"«i and tho coutinl station, tho clicks of tbo 
aimatmo forraing audible signals Thesy have also an ax)paialnK 
eallod a * * Diachaigoi. of Atinosphono Elootiioity,^’ foi x^^^ovontuig 
"tlio ooonTionoo of injuijes dm mg tlnindoi storms 

By tins system 00 1 tain information la given to tho ooiitial oiBio 
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lit tht liullt ( iJM*' Ilhtllll til ot tilt iXUil 1)1 wlinill IL 

Jl)p iJitiN liii'ti lnoKi 11 tMil, tni4 till iiUmn it iiniut tlmlt 1\ pit ml 

(»\( I tlH> i llltll^ I 

l\tl\ Utit wlltl tiliti) til 1)\ ill ultilut II 1 llllltli tl Iti IMI u( 

tnii o ^\1|| ill* I ittli It t ot iliif\ I ill 1 liiiii fit flit lu ( lit (it tiiiltitn^ tnul 

till t Mil t ititiiil to 'whiilt It 1 1 nil I iL tiiiiiiiiiiii il it)ii»ulil lilt 
tiliiim III {yiM II lilt ID] lit, tIxMt witiii iiUt iitiiiii It iimkltiiKtl 

lltll^ UMiltillll lliOil thi fitUtll}^ ot till lull till |iki()ii ipidlttl 111 
^v1)t1 1i ilitti}^i I tint lit )i 1, iiki'l I hoitlil till \ 1iit\i lit I 11 it< 1 tllui il 

(Ustiii hi il, iiut\ ii 1 in pt III, mid Iniit iii tin 1 iiowIiiIlh thul 

till \ iiiiil 1hi 11 I >4 It 1 t 111 III IL I oiifiittiit Inti ht) ImiKin 

Hluiitht 1 t 

'I I It Ki ^4*1^ Milt III town lilt' uliitod nfiiMiriill\ i mi nil iiloii^ 

tlu ln|} I ot llttll t o| oti |ii»ti l t |i I tt il 111 lilt ifltllrt, unitMul 
id lit in, ^ (onvt^til m pipi mnli i ^ tniiiid no hltltt ilkllhiillv ti 

till t M 1th on till pul III pi tpi n f o) I til holt ii' I, thiit I * h j^uipti lint* t 
Hit in Miiin t It t ti I It il ii\ pii\a1 iiitlt\ nlitul Im linn own 

pdiliiithii II I ^ 11)1 in hunt, niiL\ !>< nit id loin d I In iiEitnol ti 

iiiipn iiimiiitiit tint I 111 Nt M Noll, m)io lint nil nllh n lit oint p ti I 

nt tin' nit \ \ lull hi woi] tilt in n i nnl i ni \ tliKiilinn In nitli i 

tn Kt I p lip ii *lu< ‘ t I Minnuintt ititui ht (wt i ii Imlh, In Ini i i it nit d 

n, (i h f utphii wilt ut hit m ri ixpiiin, hint imiii'il it omm thn 

tnii i nt fill Inoi t ntl iMiiitiit hifw«iii1ui uOh « mid lin moiKh, 
lim iikp ntjhuiitd Millioiit itn> lionhlt lint pniiiii isioii ol llnu 
MUinti I itW in 1 


nt 1 1 1 V 1 1 1 1 on V I )i ) i s 1 1 

JKH Mflntinh In tin tvlintitl itiliiiitoi'v lltlt^uiiDiiout'ol 
ilin h 11 tt toil ith itihh ot iht < niit iin ntiil Slntt i, it diii>t t hoin 
it i }io tit ittti in It hit ttin I 1 till t oiinf 1 > , iiiin li tinpoi tnni n, no lui ini 
itipiuli ft h , mpliln t oiiiiniinu lit lonit H\ tin itiihiinii iiio i iihln 
lintMfiit |to\i) tind It ml, oi fmltnjf tlnit, h\ Iht i rilih hotwiin 
1>n\« I mill 1 iihu'i Ih l| nun ton titnl* i Iht iinitt dunit ntn^o iii 
iltn t* h ,ti nplin loiittt III tin Noi tin i ii *'t| idi t 

'I hi Ihlpiiiii tihpiiiph luit , II Ml U ti I IhiMinhvtiMi, tui ion 

itliiiiftd, nniintidm tl, mnl niliituu >l« it il hi tliL nlnlit ^hpll1{ltn 
iivnfi )iM ttl i oinliit I III; win t lui iippi opi mitjd fti tin hit\Jn< ol thn 

itul\Mi\ t, M lin h It piiloiiinil « iktdintii I ly with Ihtt tilpltiihi I n id 
iippuiiduti nt M I ippt II i, iiUt tnl\ ih ituhtd ('^d *) 'I In in nit* n 

ItMv I'M’i |‘l ntliiil t n It *1 oil hiunnh lint i id liulwii'l, ilpt*n \ilunli Ihn 
dutn hill not \tl lomtimttd iMiiftnitlni Im tlio piihlnt m i iitin, 
whin n pi l\ lift ih ipililnn iui» 1 1 id |i\ Iht nuliviiv Inli himdnt, hut 
|j;tfntitl1\ lUi t \|t n Kt of iinh pt nd* lit Mittt, Mifli llnii 

Licit ni ii 'I, Hit infiipti d ttt tliii ptnpoit| hn ishnih ii luip* loipt 
id tl ft p^iuptii t » h(i*i lit • fk h k nn «t 


1 td 
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liSO X’Uo state Iflcgiaph lines, njipiopiiulc <I to tin puhlu 
bOiMcG, ha>o atpiiHont (IHol) u total ol uliout r* >0 null h, 

upon ivliioli ttboni 1 (>{)(>{) miles ot -smio liiuo l»i i u oitott d WitU 
tlic oxceptioii of bOiiH slioil clislaiii e** Uiioii^U lliussilij Uu si 
WJtf^ aie OM,iywliotc siippoited on posts 

The total oapitul alisoibcd lu this tsliil>liHliini.ni is i Innulid at 
23000/ j and tlio f,ioss iinniial loccipts lu 18i>l, "Wtn loinpiitid at 
10000/ ot ^ihiUi llu nit piolii amis 3000/ , beiu,-, lUiiily 10 pel 
cent oi Ibo tapilul 

Immcfli itelj on tho coinplt tion oi ilit bubniaimo i ublo In t^^c i ii 
J)oY0i mill Ostend, an aituo ibuly luii'uoiust bitmiii t nndon 
aiul lliiissels comment eil, and 1ms Hineo been mstiiim d h< 
coniieotioiis aicio eoinploUd on thu 20tli Inuo, 18 j I, and on tlio 
2 Till of tlie same mouth, 1 1 1 despiitelics noic lutoiolmnj^i d )>eti\< tu 

tlio tno capitals 

It IS pioposul to constiuct mios ninl appaiatus milUiunt to 
mamtam tlio oomiminiealions on tins innioitaiit Inn , so that ovi it 
w till the fticatcsfc piessiuo of Inisiiu ss, the jniblio shall not ha\o 
icasonablo gioiiiul of complaint on an omit oi dtla\ A 

tologiaphio line,’* obsei>LS tlio Miiustei oi Publii AVolhs, ♦‘aliouhl 
not bo oigamsotl witli tho nioio powois ^\hl(lL aiillhi^ loi tin 
oidiiiuiy OI 111 ( 111^0 business, but Hhoiild bo Hiielt us to iin 1 1 tin 
evif^oiieiLS of occasional pitssiiio, i\it]toiiL sub)ioi»n^ tho publn 
to delay, ox iiUmiujitinfs, olhci lopfiihu hiisnu is liesnh s \>hnh, 
it on^ht novel to bo foi^^oUen, Unit in lidc^iapliii Imsini h junuil 
piossuie must always eouu at piutioiilui hoiiis, in hi u piomjit 
expedition is inAispcusiihlo Tins will bo eiisil’^ uiuh t dood iii thi 
business of tlio IJelj^uiu lines, wliieh eoiiHtiluli tlio lonti upon 
Kvhioli tho qiiotations of the luoiic;^ inuihils oi uU llio 
eontioH of aftaiis — I ondou, Puns, Ainstiidiim, Ihihii, AuL« 
woip, iS-o — aio iiansmittcd at eeiliun litmis ’* 

290 Tho business tiaxmelod the Jkl^ian Idet^iaphw i on- 
sists of tluoo classtH of dospatthis 

IloMi i>i SI A i cm H, btinj^ those tiansniiUid liotwten tiNo hd,,mn 

Btaiioiis 

iNrnRNAitONCT i> i svA i oui H, heiiij^ thosi latvMin a Ih Ij^mu 

and Foieigii slntioii 

Ponriojf 111 SPA I cit i s, being those tiansnnlUd ihioue,li Jhdgiuni 
in imssmg between iiso foicigii Htatioiis 

Of the so llueo classes of teXcgiapliifc biisiniss, llui iieiond hu 
pioiodto bo tho gioatost in mimboi, and tho thud tho in of I pin- 

tlueti\o, as appeals by Uu> follow in*? staleiiient oi thou adlioi 
tho ycat ending 31 st lleeomhei, IBS 3 


* Kepoxt ofMimstei of Public Woibs to the Chamhci, hdr 11, ^8/^l 



IlMiUl \N 'I'M.I lilE ViM! U JJM 


ift- I it |u 
I ^ 

I 

I h !■( 

Itkl 

I OI ]( t\ 


1 it 


N 11 1 \ 

U 1 i t ) 

1 

1 

ILiU i {|l1 H 

1 t it hi. 1 

1 ^ 1 1 
nkt i It 111 

ri 1 1 i>ni 

. tif lot i1 

1 

t ( 1 un 

1 1 M i 


7 1 


IS tl 

ni 7 

P 

tf Ji 

1 ( M • 

ft 

1 

IS 1 \ 

' 'inn 

t J(ih71 

ton u 

1011 0 


_ '►! If tu liiiui till 1 1 1 it( Tiu lit Mint ulitmt !0 ju t (oni oi 

I nil |)ji|4 lit Inin iimKmI timl iii Hi If^uiui, tii(i tiiUi- 

, 1i »ii( 1 it ^mMi l(*n ifji (itniitih if 1111(1 Ihvii um -llniil of nil tliaf 

j> * * Ht l| ii»ii \sin f ii iiiuUi i t ji t ottfi* liot\Moix 

till i<*n jilm ( I Niiiitx Imlt 1 hit j m ts (iiiUitiiil ii'coixod fox 

It j iniihnt tit i|i it( hi * it pnuliiiMl hx ih Htnitolit h li unsintilod 
^si 1 < n It M ij^n 1 1 itnni iind tnilj tniHUiii on miito ihioii^h 

|ti 'I hi n ( \tihn)ii il hv Ihc Iniili Unit muili ilcHiiiiUhi's 

I I t niH ilu(i\ * Iniiii tntiitn I in iiontiii, iiinl )ii llin ijui^oilty id 

I IK i. I I null O ill till til tin Hiiiiiiun liiuilni, tin i ntnn 1< ni^lli id 

ell 1 n»| ih*ni> |itu hn tin hoij.t it t lii \ nf ti h {^i iLjihin ilulniicn 

I 111 I i tint lit tin inUinxlu,.^( iwiimhlhi Holi niu li Uj^iui^ih iUiimh 

Ik irn tin i in/nijihn i1 [m itnm nt Mn ii>«inti\ 

* tiithnx^ Mu i>iii|int f inu iti w liii U llui li h j^nttfhin HU) \ H*0 t { 
lid-inil li% dttli i« nf ] uh|i^i t nt nnii i{iti]uli TO i » xvn Hhnll lahn tiu 
t In ifit d 1 ith|M t n| dl piililn i id ilii luunlli ill 

tint Mitn ifhtitd ipi« ii Viiiy inotL ludiM^ In thin nionlli 
\\* If infdidi initihi tnni until il (111 tin Ht Ikhiu unts, wliioh fti o 

I 3 i ) ill 1 tit d 


f 


H 


1 

\ 

I 


1 

*s niitht 1 

t Mr 

1 M < mil 

lit J 111 ll 

f luiu || 

r>ii 

nil III > lit 11 1 t (, 

l^iiU 


IMi U 


1 1 

I It 1 

1 til 


II \ (1 1 nnn ni 

1 ll 

i) 

'1 tl d 

fnOli 

1 i)i> 


1 11 ii hit nni 1 I h Hf dh ( In nimi I inti \\ it i tiii liilhni h 


1 1 

1 

1 

! 

1 

N ilud \ t 

J*1I1 1 Mlt 

III lilt ll 

' 

1 

l*t nil 1 1 1 **■> ^Mii 1 1 

d/ u 

SI H 

i tiirii 'M It till \ lid 1 

ll M 

ifi 1) 

1^1 jn fd t i ttJll V i|d ( 

1 Ot> 

1 iff 

1 

■M j 

Alt i^ti llld n nt • 

■ 1 

If* 

1 


Ti,t d , 

rtiO'i 

1(111 0 


lan 


in It II i (J I V 4 <n t It III) VII \ 1 jTiii iit<i 1 

(II 1 in M MV 1 SM 


I 

I 


} 


( 


i S 
I 


i 


S\S n 1 

ij 


\ 


\ 


t 


I 


I 







I 




f 

\ 


> 

. \ 


\ 




i"'-'- f 


c 


Jt 


( 


i »* / A / 






Jtt 







i\\ t u 



1 


1^ / 




i 


unit 


r. 



\ 


if 


■r)., \ 


>, . 




o'' 


A'-'-/' i . 

* ((i If* < ' ** * 

V M/i v/ 

4^ ^ € 


*" ^ i / ^ ^ 

I \t 



f[\ V /f 


rt, 






1. 


\ 


\ 


\ 


\ 


\ 


/ 




I « 


J i / / itt t? 




i 


\ LI 


«t M* n 


’< s f' / 

ri I ^ 'v 


V 

( 


\f* • ff> 


f f I J 


<r^ M * P. V 

, C/.V. f ‘-i,, 'V 

''“'I',' ( '• ' ^ ''"'■ 

^1 ’\\ 




f 




{ 
r 


- J . 




\ 


1 


^ iri /i 


/A i I T V'tl 

4 


/{ // 




> 


t 




J 




i 


t \ 

tit »f 

\ 




I 


s 


^ ' 
\ 


M *» 


■J I 

«' J 

y < 


( 



'' ) 


J 

i 

s 










I 


A 

t 




TBh I LLOTiaO (.ill VP II 


'I'Jxus it appeal tliftt coaiiiiDico and the Stock siipjulv 

SJ 2'^!^ tent of the 1111010 ttlDgiapluo busiiiL'^s, iti in i LOiit Ijutif, 
pci'^oual and doiiiestio, and ilio jiioss tmdfeo\eiiniiuiit oaoh tiuploi ~ 
111 ^ tlio insignificaiit 2 )io 2 )(>itioii of one dcsiiiitoh iji kll^ 

It IS also appaiciit, that a voi v ^mall jnojioition of llu tU lu s 
Lxecod the length of 20 iioitls, and almost none lhal ol oO woids 
J93 Aoeoidin,^ to the Bolg-iaii taiiO, niossagos n«)t t'\( 1 1 
20 ivoids mo chaxg-Ld 2s foi distances not oxutcdini, (lO milts 
•4s j flora 60 to 110 miles, and 6s ihoio lit) IN'!) dislaniis 
i\ itliin tho limits of Belgium oxoetd 200 miles 

I'oi mesfc>agqsot 21 to oO xvoids tho oliaigcsait doiihh d, anti tin 
ul to 100 Trtoitls aie tiitdod 

It \m 11 bo been Hint those charges aio iiioio than doulilc tlm t oi-^ 

icspoiidnig ehaigcs on tho Pnglisli lints 

294 Tho laigoju 02101 1 1011 o± international and loioigii de palulu s 

tmnsinitted nxion tlio Belgian tv lies, and tho ncats'.ii^ ol pi t - 

2 >ayment fai dcs 2 >atclios, in all oases, to then nlUimilo dt siinutituis, 

icneleied it nccessniy foi tho Ilolgiau adminisUalitHi t>t Lt h gundis 

to make some gcneinl aiiangoment with tlu coutigumiu 

states, for Mich an iiitoi change ot toiiosponthncti A ttlogiaphin 

congioss i\ab aocoidinglj convened at I’uiis, in Stijdcinbci , JHtij, 

wliiCnliTvas attended bj- delegates fioni Fi ant t , Ihdgitim, Piussia, 

Austiia, ami tho imiioi Ooimaii States A Itdtgiaxihin < on\t iiiiori 

IMIS concluded and signed on the lUi ol Oolohci, lBii2, IKiim 

delimtolj a genoial taiilf foi all dcsxmtdics liansnutUd in ui fjorn. 
tho sovei'il fetates 


Aecoidmg to this eonvcntioii, each Ichguiplno ttgmii was 
divided into a sciios of /oiios, moasuied iiom tho 1lilt,uni iion- 
tiei, aoooidmg to a boiios of diioot distance s (as ilm luid iliosj, 
tho ohaiges to 2^1 *i< 20S in caoli snoocssi\o i^om , ioi Hiiijvli 
desxmtohes (1 to 20 avoids), being fl\etl at 2s , h , (!s , Hs , and ho 
oilman nioicascmont of 2fi being made foi each im loaso oC<liHt«iH 
iiinoo IS, by this eoinontion, loHOhod mtu hi\ teli giaidiui 
^'OiiGS, the taiaft loi single messugos bung 2s , Is , Os , H\ , J (K , 

and 12« The hist /ono inoludes tho oliu t nniLlioiii 
Alius, JJoiiai, Lillo, and Yalonoic lines , Iho Hocoiid, Annins, 
on ogiie, uiikcifxuc, Ao , lli-o thud, tho ohti t 2*^^)*^*^ uti tho 

paits, inohidnig Pans, OiliSuns, Ua^ie, Ao , tho 
louitJi, tho inoio distant ccntial pnits, auoli as diAlons, I yimb, 

hfaasbouig^ &c , 11.0 fifth, tho 1.0a. 01 Houtheiu ,.u. ts, A.iRriou 

Gionohlo, Boxfioauv, &o , and tho siUh, tho .noil i.iuolo mmtiu.n 
paita, ilaiseiUcs, Bajonno, Ac 

including Lomlmidj, uu, loHidvid into 

mS 1 rt ^ tnurt IS 2# , Is , 0^ , , J2i, , 1 Iv , 

10? pjieso /ones inchide Uie wholo o\icnt of KoUlimn and 


It gjnji 


\\ US 
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l^jualciii iMuopo bt^oiul llie llhxac, ixs ivoll tho 
paxt ol Itiilj 

Ihc taixil: fox yiii«lo mtssnf;;o‘iciO‘<‘iJiii*, ilit olinttiicl, b'N Hit Osli :ul 
siibixiaiiiiL oablo, i*i 81 I'ui ihcso cliuiyt.'i, lioixovti, lln\ lUi 

tiiinsimltotl, if io(iiiin,tl, to Lotuloii 

2^)0 At tho chief stuliojis <nx llxo Ixno'^, tlio Hoiihh 

nocdlc ziistiiiniciit'i, an iisatl in 1* iifiluiitl, tho 1' n^iiolx iStuCo iiistm- 

ittciits, aiul tlio liloiso ttlLj^iiipli, Its lucd 111 ttio Goiiiiitn HtiiN 

aio piOMtlttl Jh thu fiist tlio tclc^iapluo aoiK ipoiitloUiu mth 

hy the hlcoiuI uilh 1 laiico, md liy tlu» tliiid Mitli thi 
Gtimau iSlute^, j*5 euxiieil on 

It iH iiiiLiulLtl ^ciicially to icci i\o aiul Ixiixinmit il< Hptxli li* 

\Mitttii at tho option ot the suntloi, tiUioi iix b’nLiinlt, CloitiiiiUi 01 

t iiglisli, at all tlio liclgiiux •jlatioxis , l>nt loi tho pioseiit tins w 
01x13'^ tloiio at JJxus&cas, Anlweip, untl OwUnd 

Dc’ipalohts li 111 X 41111 tie (I botwetix Uulluiid imil JUd^nim tun 1» 
tiansnnttcd imtl loon’s ctl 111 Dixtoli, and all do h pi do In a In Im m 

Belgian stilt 1O114 1X1 a5 bo sout in IGomislx Vtall tliilitin'i di ijaxhibi ♦ 

uie tiaiismittcLl and lecoivcd in lionoli 

Tl tlio place to syliioti a despatch is iitldit sut d bt not it tt h i^nxidiie 
station, tlio dospnlcli mxU ho fnixstixiU il to its di slmatioix tithi 1 h\ 
post 01 bj a apcciiil in< sseixgtt, at Iho option of tho m inlet 1l 
till foinitXi the postage) is lOi^ ^ if Ibo phn o bo within tUo 
ivJiexi Ihi tclcgiai>luu Hlalioii at mIuuIi Hid dospali h aiitvcs in 
situate, ind 1 it in unoUn 1 State Tt llio 1 -ntLoi, leohiiipt ot 

lOd IS nuulo loi a distaiuo ol a liiloniiitio ^fivo luiltnif^s^, and di/ 
loi cAti) addilioual LiloinOlio 


1 iiJ M ji ij r I DU vuno 1 1^ j s, 

201 AlUioiigh lull 111 tlio luloptuni ol Hus 11111*1011 d agt nnj of 
inte 1 communication, I'lanoc, 3 itii mg oucis ooniitic in c d-, has pi dm *- 
eu ted the i\oiki\iHi gieat iig;oin, and Hid fuiLiiliy 11 noiv oxti- 
spicad '\\iHi a iitl-yoik, tho < xti ut ol wlimh, in atdiial opt iittion. 
at the close of Iho piesent yc.u, l«ol, wdl not In lens Hiini OOOU 

nulls Him S5 stem IH oittjwlioio elected upon jiosls chi jnli nlh 

injected to iiisiuo then dtiiahilifj, and Uimd lUti non lu u* li y * 
tuintyo eimdnoting iUus, Intt a guulii immht 1 bidncciL all 

MftllOllH WJVciO (III flOtlA O Spoil clolU 0 IH 111 U1 Lit lilt U ll 

2*18 Ihc instiumouts usid loi iho tuiiiamiHsioii ot all linnn 
despatchtH, that is, all dc'spatolu'S liunsinilte'd bcivu un niiy 
luniohstalioiiH, nio tlio l-ioiu,li 6laio loicffiapha, OYphiiinnl in 
t IW J) box iiilei national dispalohort, ihv douhln ncn dlo luid 

inbti unionls aio imod ll'hoso insUninonls im> juoMilDd 

at thei couti ll slatiou, m tlio Miimtij ol tUo CiUinnu ut Ihuai 
XJie double nocdlo lustiununt i aiOinoMdod also ul Culais, tiud 

It a 
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insliiniiLiilH ttt btiasl>ouifj A» tlio wjsUiu is <U^cl<^ptc^ 
uiitl ovlmdi il, tlio dtiiihlt) medio iiistiiniiciits "wiH bo jnoMdt il lu 
luldilifin to tUo liiiuU ItlcftiuiibH, tit nil sialioiiH ^vhioli init^ bo 
m duoot cajiuinmioalicm with Eii^Itiud^ iiiid SloihO^H iiistimnonls 
ni nil stations ■>\bieh maybe in iliiuot i oinmuiULatLoii ^mIU tbo 

I Joi 3111111 Stales 

291) Tlio lolef^itipbto lisus < oiiiimiiiKiiU< ^iilblbosoof 

lOiifvlaiid III Ciiltus by Uio Hiibrntiinit ttiblo , "nviUi iliost of ibl^iinn 
lit jjillo Jiiul Jloiuu , mill tlioso ot I’lusminiid i^J'<)lt1lclu iJti- 
]nmiv> lit SU (/ , willi tb(i Rlmiisli Stiiits, Wiiti soliiii,^^ 
Jbu iiiia^ and Aiistmi, at hliasljouif* , ’\m11i tlioso ot h\\itA4laiul, 

at Tilidliouho and Attluoii^ llic' ioiiiui t ouiminiKSitini^ witli IIuIlt 

II ml the latUi (J-oiiova , mid, in iim , iiith tboso of Sii^oj and 

dmont , at 0 n noblo 

Otlu'i linlvH ot (It oil 10 ooiiiiootioii ivill ^pitdily lx tonne d 
Thus Ibe pitsout linos luo eontiniud to Iho Sininisli liontin at hi 
hediaslinn, iind linos ol >\iio uio now biii3f4 bud bt tuttn that pbu ( 
and liliKliad, tiii that tbo oiqiitiil of hpinn will bo lu (bcdiio ooii- 
iiootion ’VviOi llnil of Piaiitcs, and IhcioloLo uIho wiiliT ondoii, and 
ilioollui tujiitnls of biuo|)o, most piobubly, Ixiloic lliuso pn^is uio 
in tbo bands of tbo icaden 

dOO In pmotnsj tlio lianMiiiiHsion of dtHpalolns is not alwaj a bo 
dll (>ot Ol jHimt diuto iis it ^^f>lLld a]i|iLUi to bo upon Hit niHptotiou 
ot 11 tolii*iap1iio ]nii]> 'rinu, b> tlx^ Hiibniinuu oabb' botwitii 

Dovoi iiiul CubiiH, J*aijs is 133 ptnniuuoit dniat < oi3iniiiinitn.lii>n 
ividi Tjouclon Ihii mIku it ii dtsiud it> (unisinit a (!< spaloli 
lioiu Vans tt3 anj ol llio piuMtnmtl low 31 s ot bbif^buid, Ibti dt spnlab 
IH at pit St nt It ot i\t d aiidMJitttu tbtwu at tlio 1 1 uUal slut uni ni 
Jiontbiii, und lh( 11 loptalttl asul tiaiisniitti d to llm ]>bi(t' t^Ji its 
doaiination 111 tbt' pitn mot h 9 his it'ptlilioii t tnibl ot com so bo 
a\onlnl, 1)^ unitmi^, in the Ijtsiubm Hlati<3ii, tluf wiio fioiu J*aiin 
l^ll]l tlso WHO Itndiii^ to Ibo p3o\in(iul atation to wbioh tbo 
d( sputoK i« uddiisstil, and il llm dt'spatoli wtio our ol t s.tituadi-' 
iitiiy b i3f;tli lliiH fS3UtBA would bo tho inoBt t \pt ditious , bill to 
ndojit £t w lib Iho ttidmaiy obuis of alioit uiissai^eH, Av^t3iild iii\<3l\o 
iiiiioh Hit (iik^ 011 U lu o tiiid moil tbilft) 111 lal ilian is lutiiuud 

by its njM lilt uni uiid lijlitiiKuiiiri non *\ IniH, iff Kt ntl eaoli inos^a^t) 
t1iL( ut bt iff dislitmlloll 111 Ibti pio\ iiutiB, it would bo not esHiu> 
t iiitl, pj 4 \ to tho tiansiititixioii lioin Tans, iiotu'o abotilil b(> 

tiaiiainittod to i otubtii to onuiujol Ibo J*aiiH wilts with ihoso 
Ixdwtin famdniiniid tlto]3ht((r oi di slinatioii, aiiditi this olitingo 

Wiudd bavo to b(T mudo tu piiiitb 1 \ loi o\ to y )noMiii ltd iiu>sHugo, 
tiiitl im tlio wiKit lalwKii J oiidtni and tht miiuhih |no\ttHnuL 
xt 111 ions nitiat 111 ( 4 it^ai i 1 ^ bo 01 1 ujtiisl, luoio 01 Iinh, at idl tmuH, m 
tbo tuiiisitm nun uL liointi « 01 it s[iondi nt o, tin litinin^ioi tvaim 
] 10 
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i>»n 111 till iliiiiif iiiuiiiti ) wiiuhl It it i)n!> In liti itioit 

n till f'liM I ol 1 1 |i» 1 it loll , hill \\iiiil(l, in tint, Ilf Ini \ liint oi 

ihlA 1i< totillU 1111^11 Jli t 11 illilt 

tttl SS hut hi III I It hi ii filttlii pt i tin^i; the i'tit 1 1 iiml I onihm 

I ill hi ii)>|ilii thh , niitfri/t'i ifittftiui/t'yy not oiil^ iu til) iiiti i- 
mnitl 111 ! II « Init lit initiiv i i i t 1u int uia^i i 1 tan niitti <1 

\ 1 1 ll htjtiii tifioii ,tshuhit 1 ot( I n mini I iiiiA tntitnii mill 1 N]ii " 

t HI I 1 1 1 |n if niitl iitian mtl n1 iiitnin ntli t im dititn IntiinM 

III til nilihi«i1h> till 1 oiiiii < tnni Ilf thii 11 r ll ut thoii itatiom 

In ^ If wilt fi^ iiiiih 1 foul n \ii1h()<ii, that llio iu 1 1 loi 

I » til ml 111 I flan lilt loit, ami infi i iiu (tiuto npitilnni ot 
ft ifi hi , m t I 111 alt I Ll ) i ti nil tin in nllii k m \ oi tim innnlun 

I niilititmi 111 i<hitii>ii to till i|iiiiiit]l3 of (Dill LftomhimHi 

fa 1 1 Lin tiiiil f I tl 111 thi 1 i 111 tin ion nl mm h eh ipalah )l^ tho 
i, h ll iiml i 1 1 m h in 1 1 iiim iil I \mi win i tit (i i m[thi^ i it Now ^ 
till ilinil loiii jioimImm t hi I Ml Ml I oiulim iind Ihiiitf iluini;^ 

1 iiiir I hti > lunii 4 o| tlliMlii> , ill iii|(1i< ll nt fiM inhlo\ 0)10 111111 nt 
mluitnijiC I anollti I imii would ho ut 1 1 'm\^ to i miniiiinu ido 

ifh inttimidiito |ihiit ami d fhv imn iiifiidonoo wilh tin »i 

«i \ti\ uiuoiiih '*iia lUfio 1111). ti. Ifii^M lull M i>r It thiitl 
ill miji hi hi iiipiUid, intif no 0)1 
mi tl mil t lit ^ tin ll foil , M 1 ^ itphaM iii Hint t^K at 1 oiiMuni )K<j 

iiiilil ni sm ll ta u i hit ^ aim d Iw oih Liitnliiif^, toi iliu 1 in^liHl) and 
limit hh^tajilif that ot Moi * ot Ihnn, tu ini> nlht i ^ihuh 
an imt 1 h^ a toiidmdiTi^ win Jn that tuna , flm tmu win i 

nit nm (1 in Iht ^nhtniii ltH> Mihli , hotwi i ti Dom i iiml ( 'ahiia^ woiihL 
immhimni thundoidih tliMi pn int<lnl> iimfi ml 4if ( ini > tn^ 
lo f) am I of no a i 1 1 iitudf am (iiml) , tu tin y do at |)i i hi nl| t hi y 

i oiht laii^ 1 Mil U om Will |nit in pi iiiiaiii iit [Minmudion with 
otohni uml Pail >1ht IlinaMillni 1 1 oultl ha iitan vid, om* ioi iliiKt 
oniu tmn withihul pi omim nil tow m > auoh tm Iliunnh^huni, iMaiw 
In It 1 , 1 t\i 1 1 iM d, Ihihlni, iVa , aiul tha two olliaiH loi 

,1 X I I to h I nnptiit ml afaf mna, Hiihjt 1 1 lo oat a aoiml ll )M tilion 

I In o I lU* i would hi In tin fi li i laplua hiia what tho act and and 
hint I hi “if mm 1 an to flu lallwa^ H nu^hf ha hmnd avon ad\ an- 

I i|, *4011 to lU a hi, hit priMT ol limommsmiiL foi iiiMsai;j>( i lliun 

4 til wiflionf lutMimiUalo npitilmil, |ilHt ai a liif^la i huo ih l>iud 

toi txpn I Ilian hn cndinni\ tniimt 

»>t 1ln I n mill (.p)\aj mm u1 him nuanily iti-oifYinitHtd tha 

id flm tih^iapln Ihiaiif haul its tiilua laiiitmy, 

ami la adi 1 mod»l>m^^ ami n dm Iha tanll, it hna pJinad 

tin wholo upon Ll limn i llh mil foolmu now oouHtitntart iiii 

iiiifitii tuiif di pal liiu lit ot tin stall » pluiid inidat tha snptnintc ii- 

ihinaol u tlin atoi-^nunal, loin iimpoaioiH-Kaatnul, IwaUu tOuof 

dm atoll* and iiu hiiiidiul iimpiaioi i 'Lho dnaaiai-i^outiul 

S It 
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cstablihliod in Pnis holds Ins oAieo nmli-i tho ol tlio 

Intciioi , find hns unthoi ity ovci all tho iiilenoi functional ics U. 1 ic 

foil! inspcotois-gQucial tontiol and diicct iindci lum tlio cntii-o 
telogi^ajihio fceivico thioiighout tlie emxmo The »o ms>jjootois, null'd 
by soiGiililio nion nommntcd Xiom timo to tiiiio by tlio ^Eiiiisteit 
loiin a mipciioi council, ohaigod to consKh i and decide nxion n-ll 
iniinoAomonls pioposcd to bo niado in the ot 

tolc gi apluo nxipn i atus 

T)io tologitixdnu lines ^Mll ho didrilmtod into twolxo distinct 
Systems 01 Bcntions, o\oi ^vhloh tho iii cli o chief diiootoin will 
2»iosido, so ns to iii«x)cct, diiect, and by commimication with tin 
ins2>( ctoi s-gcnci al and diiLCtoi-gcnoah to ccntiali’^o the soivicc 
'L'ho hundicd in«pietois mil cnoU In clniigcd mill tho diicotioii 
of Olio oi 111 01 o stations, and ■will haio iindci ilieii auUioitl\ 
doinity slat ion “inastois, telogiaiihists, siuvcyois, iiUflans, and 
lahoiiiois, dial god mth tho niuinlcimnco of tho a^iiiaiatua, tln^ 
conduoting wiios, and all tho aoetssoiiLS of ilio lino 

In all chief 2>laccs, Iho him an v mil ho oxioii night and day 
Tho mimhoi of stations ojion on Isi No^olnhcl, Idol, was 7 S , m 
riiiie, ISd t, tho nuinhoi •\vas tOO At the close of Idfll all the 
Pi( fectmes of ]*'ianco will ho in oloctiio counecUon witli tho caintitl 
'^riio 2)osts, alaige jiitdioiLion of ‘whioli had not siifliciout magfiii- 
ludo and sliciiglh to hoai tho neecHhaiy nnnibLi of wiios, lia'\e 
boon cveiynhcn ic2>la«(d bytdlitiHof suitable dimonsioiiH, iind 
tho tolegiaiibisls tno aug moult d in ninnhci, and nioasim s ittlvcn 
to onsni o then ofUdinoy 

Jt IS decided uImj to gi\c anijilo timl to the tdegiaxilnc mstiu- 
nicnts of Moiso and limn, uU( utly ado^iicel to a gnat i ’vtoiib in 
Otimanj’' and in the United f^lab s , und if Iht it suit ol exprm m 
on a laigo scale i« la^ouiahlo to tlicin, thoy n ill ho udo^itid tillioi 
in t oujunolioii with the i>tt lent li It gi aplis, oi to tho evclnsion of 
them act aiding to ciif niiislancf s In all, th<io uio inaiiili st 
signs of acti\ ity mul of evnntition fioin xne^udite, iintioiial oi jnn- 
soiiul, which aigito ia\oniahl3 foi I lie piogioss ot this gioat srj« ml 
iiujn ovciinuit 

vuM uo-f,nni \NT( 1 1 1 1 < it v rn if umov 

JOd 'I'ho thoitic tt»hg)ai>li had nf>l hi ( n hm^, in oiiciatjmi in 
tho {kiimm titalci hi foie it hi oaino appaifiit tliat gietit iiieon- 
\(‘mc(nco and n inch ohstiiulion to fbo ptogicss of t oncixioiulonoo 
uioiofioni difloKiit siali i adopting ditfcn nt liKgiiniliie 
monts and Rigiinls 'rJicdillu nltif h iiii ong lioni IhiH i uiiso hoociino 
at loiiglh BO gicat as to d< nnnid xnoni^jt and ilbitnul icmocly 
A idogia2>hii coiigiins was iicc<ii<hnglv loimnid at Vninio. in 
Oitohii, IHdlj at whiih dipiiiici iioin all fho Otinian Hfaios 
142 
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tiH* ihImI t untl II 111 i II lull t]i Ti ush>ii 111 i)t thi lU'ii < {, i 1 'vxu ^ it uiHitl 
to toi III nil \ust)o Ittiiiiaini ' 1 1 li ^ i Uiiiuu '1 Iim iniioii 

iii( liidi i 111 ) tlio utiiU lot l*iuo]m I u it ol tlio Kinio , iintl nl n tlio 

VuHtiiiiu inoi im i H in Koi tin i ii Uiil^ ! I i\ ii*i Hr^l • i il tlmt a < oiinnon 
ilittinol ti ii\iliio in lit iiiin n 1 i itnd > itiltolt tilnatld In luloiiliiL 
lluoui^tioiit all (lio ti ivoi inti <l iltiti t, iitul (InH loi tlu piiHint, 
Miiifui’n (< 1 ( ntili ( i 1 f iiiu^^in t {, till is, iniil 

unitoiiii tili> 1 iitlii i, lihottld 111 c\ii>\\luio 11^1 ( 1 , Ml Ihiit npluo 

t oiuninnii ut ion iini^ at ull tinn i In iinolt In (%\i i n nii^ tivoitatiou 
ot till Uinoii iltitiiil fliti lit lu^ (iiid nil oUM nu ui o 111 ti nni liitniK 

dt stMitoln ri at inti 1 1)11 diiiti itatunii hoin oiio Mitini ot ti li 
> nilioln into unotln i 

t(U) 111 ipitti hi -t mo f I muiiutti d uiul 1 ( < I n< d lit nil till tntioiuiid 
till! Ijiiton, I ithi 1 in (lonnuu oi 1 ti lu h 'I In y mo nlno turn iimlii d 
iind iriiomd in I tif-^linh at nin h ot llu i hit i niiilioiiH ti i tuo iomul 
liy o\|iiiiouii to hiiM hi i|ni nl « onnminti at ion iMtli tin 1 1 ount I > 

>''•11110 tlio toii\<ntiou i>ui i mil luih d, tho (itnnaiiio lininlinvo 
n 1 1 IM d ( on iidi nihh i \fonMion i, mi lhal ninny iiniioi lini( idutions 
hiiN o 111 I u li t*( ntly t staldi ilii d ivilhiii tho 1 1 h7.,uit^)hio i mini t ( ton 
'i hii i ti lino ol Ith^iajihif imk i hii i la on Imil o\titidin|^ hoin 
Ih ( nil n to t) 1 ii( Kstudt , anil hoin IlnnoA 1 1 to 1 nni nhuif^ Ainu liom 
lliMiihiii^i'h Ihion^h l)iTnnaiU,h\ Kondilnti/, Ivii 1 , hi Mi i \\ to 
Ivii I, 111 lo IS tin Intth* Ih Itj h> tldinio, aitOii tin Ouat Ihdt to 
I'otn iihui^oii and Jli'lnnif^oi 

liiniHuio 111 lo m oiuiiilion limn Dinit/ni to Kmiij^shi i{», Iimu 
'I iop[i in to Knuhi 1 ^,, Uoin N'^ioniia, hy IN sth, 'n ilh \m ion i Inanohi i 
lo K tan u nlan Ol ^oMi, Soiiilin, ih t( i aiufliii, mid IV/i 

MM I II I in VN 11 1 j 1 r I on vi uif i in t < 

{() i iSol a it Ind mid iiin 1 ho doiiho |iopnlat ion and in t n o i mninoii n 
oL Ihn 1 viU{,diini ol tlio Nothi iluiiit i, it i himti d It i iitoi^ Inn nil 
dn t d a 'll t V liiniill li lo^iajdno ni ( aoitt. aitlhnnt toi itnianpotiai 
Onl^ i t|lht ol It i (lint loan lull lonniitisl hy ti )oj lujiiiio 
Till I ( mo 

Anuiti idmu (^ ), Itotti iihim (f ), llin 1 lii,,iii 0 ^ tn i hi , Ihiinlt in, 

Jhida, Omdiiilil (i), mid Aiiilnita 

'nil 3 mo lountitid al tlio Uii^iiio h\ min auhniiii ino wm i 
ail 1 i tho i< i|i Imh inn -1, tit Antai tp iv lOi tho i ol Ih inni, mid at 
Aiiitn hn a Mil tho id tin (oiinmi ITinoii 

1 lortpiif t hi i an* 1 1 1 1 1\ I d in to i itiiiti mid l* li in h it I til 1 I ho r dal louii, 
and 111 Lnid^ ih at tho o nun hi d (i ) 

1 IM f a la 1 1 I t F OK \ l MO 

* 

)t)H 'Iho niMmitl difliinlln i t ■) to tho • oa< ti in tnni ol 

juUaa^ I in r^a )t/i iluiitl did not olli i on h »ii i imia iin|ii dinx nt i 

it \ 
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io 1tu ( oiisiiiioliou ot Itlc^Jiiftphio linos, in iiot-‘N\oilt ot 

>vUi{j1i hu4 In cii (oiisliiictcd ^ml Inonj^lit into Tims 

Bi 1 no iH ( ()]inc( t( (L AVilU tin j'tLiitli lines Ijj to llcsniifon, 

sunt mill iho Otinniti lines ni JS il< 1 an h anno lu ooimcoiecl ^\itU 

!U HjiiK oil l»y nil iiidc/LK iidont line, and also ’\vitU Jloiiio on ono sido 
uiul < d IH > tt on tin oUiti (knova is also pouiicolul ■\viiU lliQ 
1< 1 1 nt h A nil in lit M if on, siul '^vitli tluit ot Sa\oy at Aix, fioin 
tu'iK o a liiu ol win s I i ( allied at loss Mont ins to 'J ui m 
Ki <ini 1 <ausainui tin ’vmk s mo t an n d by Vf \ aj nnd. bum thioiifijh 
llu Vidai 4 to tho tool oi ilic St CJolh nil, lU'ioss wliw-1^ 
foiitniinilin IW lUn/ona to Milan 

Aiiotln I litii \nissos Iioiu H lU by Taufini, Olaiis, and ('out, to 
tin 11 , wtiioli 1 1 piossi 4j mid ih < mud to incut tbi loimui lino 

lit til Uiii/oiiii, inid tin ti( i to Aliltin 

Anolliii line (lom Halo jinsst ^ b\ Zniuli uid St dal to 
liinspnicb, Itotn win tnt it |>iiHsi s l>v Hiit/eiitiiid Tifiilo to Veioni, 
mill ii\ Sal/lmif^ juid Lin/ t<j Vn mut 

fiimn liiLM', j la Lit mnfo eoiisli noted, meludiiifc sumo 

oHioi stations 

iivir\N iiTiM viMiic r rM s 


IS niil in (licLiuj ooimoclion with llio moio noitlioiii 

■Nice, Tilont Coins, the bt 


rtUfl a lino 


10*) It Ilk 

iiMiiitiu I ot Imii<h)o til si\ points, 

(totliiml, tlu' SpUi-in, tlio 'I Moh ^ Alps, tlaon^h Tnnsianelc, and 

liV '1 1 ir ito ^ 

'till* I' lentil Inifs 111 I idifiidv (xtindtd tf> Nm 

Ji< (wun Nuf' mid '1 miii imU ^notaihlv tu i umidf'ted hi loio 

LMii;. woliio lido tlio lunids at tlio itiitUi 'llu Mum 1, mid Saiss 
ItiM li iiiotoniii'olt*! with Tuini h\ Iht wiics om 

v\ III i o\o) the St CloUund, luul thuSidii^i n and Iho ^ 

lliumuin luun hj thowiusoM.i tho'rjioUst and thono hum 

I in t(> loniid Iho idioioa ol llui dull to Voiine 

I loiii Vinim> )» Milan a lii>« la (aim'd lij ymomv and »i( icm, 

'.I,,,!, a. ..>i,l..iii.<l l<. 'Inmi I'l.mv Oils I”'" 

Mndi (III, I iKia, I ihUoin, Hounu , himimi to Vdiilxiiu tiui apal 

IhiH Itui'iuU Hix uUlv 111! (uiUimiul to Uonu 


ii<( I 


riio olhei 


loinioh t'joi }i lunn Ah vandiia to donoii * iw .i 

H.i.U iitluMslmt (d Italian UloBUiiiti>ioomidi.li.a 111 i«>ii 
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Aonal tologiaph, old, 182 
Alanim, tclogiaphio, to call tlio at 
tention ot tlio agents, 165 , liow 
mug from oiio atiilioii to aiiothoi, 
ih f mcchaniam of tologLapliic, 
16S 


Alpbabotio tolcgiapliB, 188 

Amoiica, suppoits of olwtiio wnes 
in, 66 , tclegmplis used in, 200 
Amuiioan iiiveiiticiiis lacfoiiod ni 

Amu lean tulcgraplifl, 177 
Amujcan telcgiaph poinpaiucs, 210 
Alice dotes of the usooi the tclcgi aph, 
260 


Asfcionomical oliBorvations, uses of 
olcotuo tclogiaph in, 208 , ox 
ti omo aeon 1 aoy of, ih * phenoinoiia, 
iiso of tlio tologiaph lu fixing inno 
of, 270 

Atmosplioiio effects on tlio tolc 
yapliio wiios, 17, ohotiiLity, 
offocts of, oil tokgiapltio wtios, 
00 


Aimtio Uounanio tolegiapliio union, 
d06 , btitions of, $U6 
Autogi apli toU gi apl i 2 1 7 


Bus's oliomical tologiaph, 208 
Bams telcgiapl), opoiatiou of, 212 , 
its commutatoi, 213 , its oxlia 
ordinal y speed of iiniiFtmisHion, 
211, obstniotions to its piactical 


application, 216 , its piosxitots, 
21 6 , xato with, 2 tO 

Battoiios used foi hhiglish tologiaxihs, 
11 

Battery, common iilatc, 86 

IlelgLaii tolograpliio linos, 288 , ihoii 
extoiii and cost, 280 , coiiespon 
doiico tLaiisinittcd on the, 200 , 
laigo xnopoitiou of foioign dcs 
paiclios on, 291 , olassilloabion of 
dospatclios on, 202 , tnuff of, 29 1 

Belgian cable, impoifccbion attii 
Imted to the, 93 

Belgian 1 ail nay tclogi aph, 100, 20 ( 

Belginni, tcltgiaxiluo iiHtininontH 
used in, 20 i 

Hells, olootno i inging of, 1 66 > mutual 
liowoi of 1 ingnig, nso of, 26 

Bombay, connexion of Aloxandiia 
^vitli, 87 

Boston, tologiaiih in cases of hie at, 

287 

Biigiiot, tologiaxilicontuvodhy, 188 

Butt's piintmg tclegiaph, 221 , 
oiiginatoia of Biib inaiino <om 
inuTiLcatioi), 280 

Blight's method of detecting faulty 
points in oketiio wjies, 68 

Biitmli Amoiica, toh giaphio lines in, 

287 

Biinson's batloiy, 81 


Oahtth, Buhiimiinc, 77, table of 
Iho diineiiHienH of, 80 


I 
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(*a]aiH cable, accitlont in laying the, Dvnii vs constiinl hattoii, ti2 

U2 I I>ca<l hunt of ina^in^tic iicttllc4, 
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of tho giudoii ol Iciiowledgo, and may in thon houis of loisiiio obtain a 
considoiablo amount of infoiiuatioii on subjects of tho highest mtoiost 

To place thisSoiios within iho loaoh of all classes, it is published at 
Dnl Pi NhY, in weekly nunibds of 10 pag*s, latgo 12ino, piintcd on good 
papoi, m a oleai typo, and illustiatod, when nocossaiy, by engiavnif^s on 
wood, also in Monthly Poita, piico 5(1 , in a iviappoi , m Quaitoily 
Volumes, piico 1* QvL , and m Ilalfyoaily Volumes at ds Qil 
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Volumes T to IV mai/noto be had slionr/ly ftn<l hanclsotnch/ hotuul in cloth 
Two Veiinii -3 in Onj , with IndiLes^ pizct, 3^ Od each J-^ouble Vvlnmc 
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handsome Boaids 

P vnr I Puce F>d 

1 Tin I’lANiTH Vui nil V iKiivinnn 
Woiues? — ( hoi^toi I 

2 1 Yimn l^ucKiNdSTHis 

1 1 in Pi vMi 1 s — t Iiaptot fl 
i locuiAR lArr\rjus in Qoi-biions 

Ol PlIYHIOVI Hon NO! 

PvVni II P)iLi.rni 

B LAriiuni s and LoNOiruiiiH 
O iii( Pi vKi tw — 1 haptoi III 

7 Tjuwau iNirm Ncj ■! 

B ^[llluiuo HlONlS VHD SIIOOTIJhII 

Ht viiB — Ohaptoi I 

lAlll TIT Puce 0(7 

0 H \1I W VV A( OIlU KTH C hlllltoi I 
10 a in I’r VKi rs —Uliaptot I\ 

H ;MliIf>mO SlOKlH AND BllOUltHll 

St vkh —Ghaiitoi 1 1 

12 II Mr WAY Acciui- NTS -^Ohnptoi II 

1J Lraiii 


VOLUME II Piico IB Oil , in 

hamlBomo Bouids 

PART IV 1 i »c«. 6d 
11 Common Iiiinoh — 'A tu 

Iw I OC OMOUON TN llll UNIIJII SlAll 
— Uluii>loi I 

10 CoMi I va\ Tm r tn Noi H — f lmi>loi I 

17 T (H OMDIION IN jPIIIv UNIH I> HIAIH 
Lrlin[liui II 

PAUL' V IhclCh! 

1ft r OMMON llirNOB " WArl II 
10 U.HJ PorriUH Am — tJlmjitiu I 
^0 ItHonoiioN IN nil Uniu i> Sivu 

— ( Ufiptui HI 

J1 litii loiiiuii Am •"Cliaploi II 

I’AUr VI j'uclOii 

22 Common IniKfis — lint 
2i Ijti loiuimAai — Clinptot III 
m C.r»MJ-tAav IsiimNiiH — If 
»fi 2in PoiTruB Am — Oiiaptm IV 
20 Ijli 1 uiii u k Aur ~0}iai»tiu V 
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CONTENTS OF VOLS III AND IV, PRICE as ed CLOTH 


VOLUME III Piloe la Gd , in 

liandaomo Boards 

PART VI r Piice^it 

^7 T oooMortOM vnji riirnt 

Ini I ui N033 \Nrj Viiotuii hs — Chui>tot 
\ 

JR litc niooK 

''0 Common iJiinnp — J iii rAiirii 

Bo I fit oMOi ION ANr> T» vNhiortr Tin irt 

TnI I ui NOl ANIl rilOOUl b*l — ClilXlJtol 

II 

PAlli VIII Piitflfit/ 

SI 'lim I r I ciniLi 'ii 1 1 if <— Clmptoi 

I 

] 1 HUT TRIM III vr — Clmptoi T 
ij 'liii jjf i tnuio 'it I lOR vm Chnptoi 

II 

54 I'm Sun 

lART rx: PnceM 

55 fitr 1 ritTHic Tinoiiviii — Clinptoi 

III 

Sfl Ijuui-iiniM TTj VI — Clmptoi II 
)7 I III I I I [ rtiTO I1T1OUA.T11 — Cbaptoi 

IV 

Sa I HI IffoirtO liiiiniAHi — Ctmploi 

V 

10 1 HI Ifl-ClUlO llTlURAIH — Clia|)t.ri 

VI 


VOLUME IV Pilco le fld , in 

liamlsoino Boaids 

PAUa’ ^ PiiteStl 

to m VnTIRJUAM S AND VoroANOFS — 

Chnptoi I 

(1 '1 jin Lii ( ofuta Tn ran vi ir — Clmptoi 
VII 

tJ iHi J f 1 Lcnia Ti II (iHAiH --Clmploi 
Vtll 

J1 Ini J LiCiUTCi li I lOHAi n —Chnptoi 

IT 

TAUr TI 

11 'I in Dvromi 11 11 — Im SiniY 
r \MP — “Wiiii wtiiirii a iMic lUiMt iRio 
All VRAIUH 

la liij J I LLiuia J I rtoiiAiii — Chaptoi 
A 

10 1 vniTIliUAlvl >5 AND VoroANor'l — ' 
UhiipUi II 

17 '111! 1 I looRjo iJ 1 1 an M H — CJjnittoi 

XI 

pari VII Otf 

JS Rti \m 

10 Jin 1 I into I'fit tUt VI ir — Clmptoi 

XII 

J30 'Jill 1 r loriiio 'J 1 1 roiiinr — (Impfcoi 

\rn 

fil Jm ] li I roitvi ir — Clmploi 

\1V 

/ij till I II f 1 1110 'I I 1 1 tlHAPIt—Cliniitoi 

XV 


COMMENCING VOLUME V 


PAR I Mil Piki '5(1 

r>S I'liiJ Sit \m I NoiNi — Clmijloi T 
OJ 'J ill I VI —Chniiloi f 

r I 'i ill A IVIDHI III nil 
r>tl liMi — Olmptui T 


PART. XIV (toll 1 ) rttcini 

fiT Till STI AM T NDIMI — fllRJ toi TI 

r>s ii^ii - ( ijiiptoi II 

riO iHl 1 M - t Jiuploi IT 

CO llTMlH 


‘'*l)n T AIIDNl UH ISIUHLIJM OlJO Ilf tl 1(1 fo\V VVDllfB Of tUo Itillll wllitU OHll Im ICCDIJI 
inODlloit IlH III ODCO IK>pi]1ui lUIll tlK^RIlUo AtF J)llViU Jiuli lit 

IIiIh Roi kt) lioKlika nfltnilluif populm Imi hihhuI iuHtiDctinii on iiolontino hiil<Jni.la 
wilU wliidU thti litnnlOtHt iiitin lii tlio Miiintiy (iiifjlit t<» ku at tjimliiti it iiIhh iitiiltHlul vk 
tliat ti at ol i mniiioiT Iliiiifpi ^vliUU Tiitl Aa 1 jbiiiU>R luitl ovt^iA \vo 11 wialici tif 
Itis 1 Iml ai 0 ahxitRiii li> piDiimli) llliuiy thoiiHaiHt cipkaol tlila at i vkoablo imli-llta 
Him IiRvo boon pi liitt.tl, iu llio liollut uml lioj'o that tlio iltHho loi liiht niitUt cii anil 
liiipi Dvoiittiiit vvltloly pt ov altn I anil \vu Imvo iid kai Dint lUitU oiiIlKlitt la tl Jaitli 

incut VA iUi itJHappiilutmuiit ’ — '/he Jkutri ItU D iRTiI 

' lliia Hoilal ivlitoh ivUl foi m tpinitoily olj iitt onpt liny vnlumc't In. wo mu iHsprHctL 
to t1xl]ik| tlm Jirab Hit.) my liivciiiinoiit ofn poimy a woolc imw c’Ctant 

* A olionp nittl tnioiciilinji pDliIli alloii nJlIiD infaiminff aiiil altiautivo Urn imi om 
romhhio milijocts ol Iniptu lanuo with ^itiit at loiitiiln kiinwlulf^o, roiiBkkialilu JiulHatko 
pDweiH, anti a pfipiilat ntjlo i>r(italiiitJiit " — 
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TONDON WAf/ION AND ArAIlKUr.Y, 
uppi n aownu sun i r, am) iV\ TmIni i>a'h uvo^i'i n now 




